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he National Institute of Standards and Technology^ was established by an act of Congress on March 3,

gjj 1901 . The Institute's overall goal is to strengthen and advance the Nation's science and technology and
facilitate their effective application for public benefit. To this end, the Institute conducts research to assure inter-

national competitiveness and leadership of U.S. industry, science and technology. NIST wor1< involves develop-

ment and transfer of measurements, standards and related science and technology, in support of continually

improving U.S. productivity, product quality and reliability, innovation and underlying science and engineering. The
Institute's technical work is performed by the National Measurement Laboratory, the National Engineering Labo-
ratory, the National Computer Systems Laboratory, and the Institute for Materials Science and Engineering.

The National Measurement Laboratory

Provides the national system of physical and chemical measurement;
coordinates the system with measurement systems of other nations

and furnishes essential services leading to accurate and uniform

physical and chemical measurement throughout the Nation's scientific

community, industry, and commerce; provides advisory and research

sen^ices to other Government agencies; conducts physical and chemical

research; develops, produces, and distributes Standard Reference
Materials; provides calibration sen/ices; and manages the National

Standard Reference Data System. The Laboratory consists of the

following centers:

The National Engineering Laboratory

Basic Standards^
Radiation Research
Chemical Physics

Analytical Chemistry

Provides technology and technical services to the public and private

sectors to address national needs and to solve national problems;

conducts research in engineering and applied science in support of these
efforts; builds and maintains competence in the necessary disciplines

required to carry out this research and technical service; develops engi-

neering data and measurement capabilities; provides engineering measure-
ment traceability services; develops test methods and proposes engi-

neering standards and code changes; develops and proposes new
engineering practices; and develops and improves mechanisms to

transfer results of its research to the ultimate user. The Laboratory

consists of the following centers:

The National Computer Systems Laboratory

Computing and Applied

Mathematics

Electronics and Electrical

Engineering^

Manufacturing Engineering

Building Technology
Fire Research
Chemical Engineering^

Conducts research and provides scientific and technical sen/ices to aid

Federal agencies In the selection, acquisition, application, and use of

computer technology to Improve effectiveness and economy In Govern-
ment operations in accordance with Public Law 89-306 (40 U.S.C. 759),

relevant Executive Orders, and other directives; carries out this mission

by managing the Federal Information Processing Standards Program,
developing Federal ADP standards guidelines, and managing Federal

participation in ADP voluntary standardization activities; provides scien-

tific and technological advisory services and assistance to Federal

agencies; and provides the technical foundation for computer-related

policies of the Federal Government. The Laboratory consists of the

following divisions:

The Institute for Materials Science and Engineering

Information Systenns

Engineering

Systems and Software
Technology
Computer Security

Systems and Network
Architecture

Advanced Systems

Conducts research and provides measurements, data, standards, refer-

ence materials, quantitative understanding and other technical informa-

tion fundamental to the processing, structure, properties and perfor-

mance of materials; addresses the scientific basis for new advanced
materials technologies; plans research around cross-cutting scientific

themes such as nondestmctive evaluation and phase diagram develop-

ment; oversees Institute-wide technical programs in nuclear reactor

radiation research and nondestructive evaluation; and broadly dissem-
inates generic technical information resulting from its programs. The
Institute consists of the following divisions:

Ceramics
Fracture and Deformation^
Polymers
Metallurgy

Reactor Radiation

''Headquarters and Laboratories at Gaithersburg, MD, unless otherwise noted; mailing address
Gaithersburg, MD 20899.

^Some divisions within the center are located at Boulder, CO 80303.
^ Located at Boidder, CO, with some elements at Gaithersburg, MD.
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CATALOG STRUCTURE AND USE

Full bibliographic citations including keywords and

abstracts for National Institute of Standards and Tech-

nology (NIST) (formerly National Bureau of Standards

(NBS)) papers published and entered into the National

Technical Information Service (NTiS) collection are cited

in the "NIST Publications Announcements" section of

this catalog. (Also included are papers published prior to

1988 but not reported in previous supplements of this

annual catalog.) Entries are arranged by NTIS subject

classifications which consist of 38 broad subject cate°

gories (see back cover) and over 350 subcategories.

Within a subcategory, entries are listed alphanumerically

by NTIS order number.

AVAILABILITY AND ORDERING INFORMATION

The highest quality and least expensive copies of NIST
publications published as Government documents are

available from the Superintendent of Documents, U.S.

Government Printing Office, Washington, DC 20402.

Publications cited with stock numbers (SN) should be
ordered by these numbers. GPO will accept payment by

check, money order, VISA, MasterCard, or deposit ac-

count. For availability and price, write to the GPO or tele-

phone (202) 783-3238. Should an NIST publication be

out of print at the GPO, its continued availability is as-

sured at NTIS which sells publications in microfiche or

paper copy reproduced from microfiche.

If an entry has a price code, such as PC A04/MF A01

,

the publication may be ordered from NTIS in paper copy
(PC) or microfiche (MF) or both if both codes are given.

Order from the National Technical Information Service,

5285 Port Royal Road, Springfield, VA 22161 . A copy of

the latest price code schedule is available from NTIS.

NTIS will accept payment by check, money order, VISA,

American Express, MasterCard, or deposit account.

NTIS is the sole source of Federal Information Process-

ing Standards (FIPS), Interagency Reports (IRs), and

Grant/Contract Reports (GCRs). For more information

call (703) 487-4650.

Papers noted "Not Available NTIS" may be obtained di-

rectly from the author or from the external publisher

Four indexes are included to allow the user to identify

papers by personal author, keywords, title, and NTIS

order/ report number. Each entry lists the appropriate ti-

tle, the NTIS order number, and the abstract number.

Papers may also be identified by searching the NTIS

database either online via commercially available sys-

tems such as DIALOG, or in the issues of NTIS's

Government Reports Announcements and Index and its

Government Reports Annual Index

.

cited. Such papers are not for sale by either the GPO or

NTIS.

Two other sources for NIST publications are depository

libraries (libraries designated to receive Government
publications) and Department of Commerce District Of-

fices. The depository libraries listed in Appendix A re-

ceive selected NIST publications (see inside back cover

for a description of the various NIST publication series).

While not every Government publication is sent to all

depository libraries, certain depositories designated as

Regional Depositories receive and retain one copy of all

Government publications made available. Contact the

depository library in your area to obtain information on

what is available and where.

Department of Commerce District Offices listed in Ap-

pendix B provide ready access at the local level to publi-

cations, statistical data and summaries, and surveys.

Each District Office serves as an official sales agency of

the Superintendent of Documents, U.S. Government

Printing Office. A wide range of Government publications

can be purchased from these offices. In addition, the ref-

erence library of each District Office contains review

copies of many Government publications.

Iv



NIST PUBLICATIONS ANNOUNCEMENTS

SAMPLE ENTRY

MANUFACTURING
TECHNOLOGY

Robotics/Robots
800,904

PB89-133540 PCA03/MFA01
National Inst, of Standards and Technology, Galthersburg, MD.
Intelligent Controls Group.

Manipulator Servo Level Task Decomposition.

J. C. Fiaia. Oct 88, 40p
NIST/TN-1255

Contract F-000000

Keywords: *Servomechanisms, *Automatic control equip-

ment, *Manipulators, Robots . .

.

The document details the functionality of the Servo task de-

composition nxKlules for electric motor-powered manipulators

with serial joints and unbranched kinematics.

NTIS Subject Category

NTIS Subcategory
Abstract Number
NTIS order number Availability Price Codes
Corporate or performing organization

Report Title

Personal authors Report date Page count

Report Number
Contract or grant number

Keywords: * indicates keyword Index entry

Abstract

ADMINISTRATION &
MANAGEMENT

Management Information Systems

800,001
PB88-201561 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,
MD. Information Systems Engineering Div.

Computer Science and Technology: Guide to Dis-
tributed Database Management.
Special pub. (Final),

E. N. Pong, and B. K. Rosen. Apr 88, 36p NBS-SP-
500/154
Also available from Supt. of Docs. See also PB84-
162189. Library of Congress catalog card no. 88-
600516.

Keywords: 'Information systems, 'Management infor-

mation systems. Data processing, Environments, Or-

ganizations, Planning, Strategies, Management, Deci-

sion making. Guidelines, "Data base management
systems, 'Distributed computer systems.

Distributed Database Management Systems are excit-

ing and potentially very powerful. However, distributed

database management systems often have created in-

creased complexity of database management and
controls without providing the expected benefit to the
organization's operations. Distributed database man-
agement systems may not be desirable for every orga-
nization. Their benefits can be realized only with care-
ful planning, and evaluation of alternative strategies.

The guide provides an organization's decision makers
the appropriate information to make good decisions in

evaluating distributed database management technol-
ogy for their individual environments. Also, the guide
aids in planning for an orderly migration path into a dis-

tributed database environment.

800 002
PB89-113559 PC A03/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Mfg. Engineering,
information Resource Dictionary System: An Inte-

gration Mechanism for Product Data Exchange
Specification,
H. Bloom, C. Furlani, M. Mitchell, J. Tyler, and D.

Jefferson. Oct 88, 19p NISTIR-88/3862
See alsoPB88-139100.

Keywords: Information systems, Organizations, Stand-

ards, Specifications, Manufacturing, Models, 'Informa-

tion management, 'Data dictionaries, 'Software tools.

Computer-aided manufacturing. Computer-aided
design, Product Data Exchange Specification, PDES,
Information Resource System, IRDS, CAD, Integration.

With sophisticated and ever evolving technologies,

users are faced with the need to exchange information

across diverse and dissimilar systems. At the same
time the users must maintain the various contexts
within their organization and functional responsibility.

The integration of systems as well as the integration of

information within the technological heterogeneity is

the 'core' of product data exchange specification. The
need to organize the integration and exchange of the

information has been recognized. A way to store and
manage all the components of PDES development in

one logical, standard, dictionary system is the corner-

stone for automation and reusability in the future. The
complexity of the integration task, the validation proc-

ess, the numerous topical and application models, and
the necessary documentation, require the use of a dic-

tionary tool to manage and track the model integration

stage of the PDES life cycle. The Information Re-
source Dictionary System (IRDS) standard being de-
veloped by ANSI and NIST can meet the need. The
IRDS can be used to identify and control all of the
'pieces' that make up PDES and to evaluate the effect

1



ADMINISTRATION & MANAGEMENT

Management Information Systems

of needed changes that will occur as the PDES stand-

ard emerges.

Management Practice

800,003
PB89-129522 PC A05/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Applied Economics Group.

Techniques for Treating Uncertainty and Risk in

the Economic Evaluation of Building Investments.
Special pub. (Final),

H. E. Marshall. Sep 88, 99p NIST/SP-757
Also available from Supt. of Docs. See also PB84-
217058. Library of Congress catalog card no. 88-

600584.

Keywords: 'Benefit cost analysis, "Buildings, Return

on investment. Economic analysis, Cost effectiveness.

Probability theory. Risk, Life cycle costs.

Four economic methods-life-cycle costing, net bene-
fits, benefit-cost ratio, and adjusted internal rate of

return-are illustrated in a building investment problem.

Input values are first assumed to be certain; thus un-

certainty and risk are ignored in arriving at measures of

project worth. Then the same four methods are exam-
ined with techniques for treating uncertainty in input

values and for measuring risk exposure (i.e., the proba-

bility of failing to achieve predicted investment worth).

Risk attitude, the willingness of a decision maker to

take a chance or gamble on an investment of uncer-

tain outcome, is also incorporated. Techniques exam-
ined include conservative cash flow estimation, sensi-

tivity analysis, etc. Advantages and disadvantages of

each technique are described. The techniques are ap-

plicable to any capital budget expenditure whose
future stream of benefits, revenues, savings, or costs
is uncertain. Guidance is provided for selecting the ap-

propriate technique for any given investment problem.

Productivity

800.004
PB88-164157 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Environment Div.

Office Design Measurements for Productivity: A
Research Overview,
A. I. Rubin. Dec 87, 74p NBSIR-87/3688
Sponsored by Public Buildings Service, Washington,
DC.

Keywords: "Productivity, 'Office buildings, "Design cri-

teria. Human factors engineering. Office automation.

The Public Building Service of the General Services
Administration sponsored the present investigation to:

Determine the effects of building design, and 'high

quality design' in particular, on productivity/ Determine
the state of the art of productivity measurement, appli-

cable to the study of office tasks/ Identify the various
factors that influence productivity to better determine
those which can be attributed to design issues. The
study is primarily based on a comprehensive literature

search of 15 data bases, supplemented by personal
contacts with specialists on the topic. The report re-

views and distills the major findings of more than 550
publications.

800,005
PB88-228291 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Systems and Software Technology Div.

Measuring Microcomputer Productivity.
Final rept.,

W. M. Osborne, and L. Rosenthal. 1988, 18p
Pub. in Computer Programming Management, pi -18

1988.

Keywords: "Microcomputers, "Productivity, "Data
processing equipment, "Management information sys-

tems. Measurement, Quantitative analysis. Reprints,

"Office automation. National Bureau of Standards.

Although it is generally assumed that the use of micro-

computers helps improve productivity in an office envi-

ronment, quantitative measures in this area are lack-

ing. The article addresses the measurement of the

effect of microcomputer-based technology on produc-

tivity in an end-user office environment. It identifies

and assesses the various techniques and measures
used to describe the magnitude of productivity im-

provements that result from the use of microcomput-
ers in the workplace and recommends ways in which
changes in productivity may be measured.

800,006

PB89-107684 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Environment Div.

Evaluation of the Working Environment at Select-

ed U.S. Army Field Stations: Suggestions for Im-

provement,
A. I. Rubin, and B. L. Collins. Aug 88, 96p NBSIR-
88/3827
Sponsored by Army Intelligence and Security Com-
mand, Arlington Hall Station, VA.

Keywords: "Environmental surveys, "Military facilities,

Job satisfaction, Graphs(Charts), Army, Human factors

engineering. Job analysis. Performance evaluation.

In response to concerns expressed by headquarters

INSCOM, a detailed evaluation of environmental con-

ditions in U.S. Army field stations was undertaken. In

the present report, findings and recommendations are

given based on interviews with station personnel ques-

tionnaire responses from over 600 people in three job

types (operator, analyst, and administrative/other), ex-

tensive measurements of physical conditions, and
careful observations of a host of representative activi-

ties. Three field stations were evaluated: Kunia, Augs-

burg, and Berlin. The findings confirm the concerns ex-

pressed by headquarters INSCOM; namely, field sta-

tion personnel perform their jobs under conditions

likely to impair their effectiveness. These include poor
thermal, lighting, and acoustic conditions, as well as

furnishings such as chairs and desks in very poor

repair, equipment that is dysfunctional, and general

lack of regular maintenance in the facilities. Sugges-
tions for improving conditions in the facilities are pre-

sented.

Public Administration & Government

800,007

PB88-201512 PCA11/MFA01
National Bureau of Standards, Gaithersburg, MD. As-

sociate Director of Industry and Standards.

Directory of Federal Government Certification

Programs (for Products and Services).

Special pub. (Final),

M. Breitenberg. Apr 88, 234p NBS/SP-739
Also available from Supt. of Docs. Supersedes report

dated Apr 86, PB86-1 91 871 . Library of Congress cata-

log card, no. 88-600511.

Keywords: 'Directories, Regulations, Standards, Grad-

ing, Inspection, Specifications, "Certification, Data

bases. Approved products, "Federal Government Cer-

tification.

The directory, which represents a joint effort of the

U.S. Department of Agriculture (USDA) and the Na-
tional Bureau of Standards (NBS), is designed to pro-

vide updated information on federal certification pro-

grams for products and services. This directory is a re-

vision of NBS SP 714, Federal Government Certifica-

tion Programs for Products and Services, edited by

Robert B. Toth and published in April 1986. The direc-

tory is part of ongoing NBS/USDA efforts to establish

and maintain comprehensive databases on standards,

regulations, certification programs and related infor-

mation in accordance with the requirements of the

Trade Agreements Act of 1979. The material has been
compiled to meet the needs of government, industry,

and the public for information on U.S. Government cer-

tification programs.

AERONAUTICS &
AERODYNAMICS

Avionics

800.008

PB88-164520 PC A04/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Time-Domain System for Identification of the Nat-

ural Resonant Frequencies of Aircraft Relevant to

Electromagnetic Compatibility Testing,

J. W. Adams, A. R. Ondrejka, and H. W. Medley. Nov
87, 54p NBSIR-87/3077
Sponsored by Army Aviation Systems Command, St.

Louis, MO.

Keywords: "Helicopters, "Electromagnetic compatibil-

ity, "Resonant frequency. Aluminum alloys. Composite
materials, Horn antennas, Prony algorithm.

A method of measuring the natural resonant frequen-

cies of a structure is described. The measurement in-

volves irradiating this structure, in the case a helicop-

ter, with an impulsive electromagnetic (EM) field and
receiving the echo reflected from the helicopter. Re-
sonances are identified by using a mathematical algo-

rithm based on Prony's method to operate on the digi-

tized reflected signal. The measurement system con-
sists of special TEM horns, pulse generators, a time-

domain system, and prony's algorithm. The frequency

range covered is 5 megahertz to 250 megahertz this

range is determined by antenna and circuit character-

istics. The measurement system is demonstrated, and
measured data from several different helicopters are

presented in different forms. These different forms are

needed to determine which of the resonant frequen-

cies are real and which are false. The false frequen-

cies are byproducts of Prony's algorithm.

800,009

PB88-183975 PC A05/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Aircraft Field Degradation and Electromagnetic
Compatibility,

K. H. Cavcey, and D. S. Friday. Jan 88, lOOp NBSIR-
88/3083
Sponsored by Army Aviation Systems Command, St.

Louis, MO.

Keywords: 'Helicopters, 'Electromagnetic compatibil-

ity. Electromagnetic interference, Degradation,

Graphs(Charts), 'Army aircraft.

The paper discusses the first tests undertaken to study

the problem of field degradation in army aircraft (heli-

copters and one fixed wing airplane) due to the dete-

rioration of electronic and electrical systems. The elec-

tromagnetic compatibility (EMC) of such systems was
investigated by passive measurement of the aircraft as

a collection of radio frequency sources. Methods for

detection of these sources were developed that in-

cluded sensitivity to both stationary and nonstationary

noise that existed. The collected data were studied to

see if there existed any obvious factors derived from

the data that one could use to correct potential prob-

lems that might affect flight safety. Emphasis was
placed upon making such test methods appropriate,

inexpensive, and easily performed by army field per-

sonnel. In addition, applications to quality control or

acceptance testing, as related to the Environmental

Stress Screening (ESS) program, were examined.

2



AGRICULTURE & FOOD

Agronomy, Horticulture, & Plant Pathology

AGRICULTURE & FOOD

Agronomy, Horticulture, & Plant

Pathology

PB^9-1 18939 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Organic Analytical Research Div.

Structure of the Reaction Product of 4-hydroxy-
2,3-dioxo-4-phenylbutanoic acid 1,4-lactone with

o-phenylenediamine.
Final rept.,

B. Coxon, H. Dahn, H. S. El Khadem, and D. L.

Swartz. 1985, lOp
Pub. in Carbohydrate Research 142, n1 pi -10 1985.

Keywords: *Synthesis(Chemical), 'Molecular struc-

ture, 'Anilines, Lactones, Amines, Nuclear magnetic
resonance. Mass spectroscopy. Reprints, 'Butanoic

acid lactone/hydroxy-dioxo-phenyl, Benzenediamine.

The structure of the reaction product of 4-phenyl-2,3-

dioxobutyro-1,4-lactone with o-phenylene diamine has
been investigated by 1 H, 1 3C, and 1 5N NMR spectros-

copy and by mass spectrometry. Analysis of mass
fragmentation patterns and NMR chemical shifts, cou-
pling constants and nuclear Overhauser effects indi-

cates that the reaction product has a benzylic alcohol,

aniiide structure. The mode of formation of the product

has been delineated, and its relevance to the struc-

tures of similar products derived from D- and L-ascor-

bic acid is discussed.

Food Technology

800,011
PB88-175179 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiation Physics Div.

Food Irradiation Dosimetry by Opti-Chromic Tech-
niques.
Final rept.,

Z. J. Liu, B. B. Radal^, and W. L. McLaughlin. 1985,
lOp
Pub. in Radiation Physics and Chemistry 25, n1-3
pi 25-1 34 1985.

Keywords: "Food irradiation, Fibre optics. Dosimetry,
Gamma radiation. Reprints, *Dose distributions.

In the disinfestation and preservation of foods by ioniz-

ing radiation, dosimetry is a convenient and expedi-
tious means of quality control. The routine dosimetry
system for such applications must meet several re-

quirements: (1) Suitable accuracy and reproducibility in

large commercially available batches; (2) useful re-

sponse in dose rate ranges of interest; (3) stability and
ruggedness for on-line plan use under severe environ-
mental conditions; (4) small size and ease of handling
and readout for dose interpretation and dose distribu-

tion mapping; (5) long-term post-irradiation stability for

archival date retrieval and inventory control. A new do-
simetry system, namely the 'Opti-chromic' FWT-70 do-
simeter (2), is tested here in order to evaluate its capa-
bility of fulfilling the above criteria. The dosimeter con-
sists of a 5-cm long fluorinated polymer tubing (outer
diameter 3.0 mm; inner diameter 2.5 mm) containing a
radiochromic dye solution (1-3). The ends of the tubing
are sealed with a small glass bead which also serves
to transmit analyzing light in the Opti-Chromic Spectro-
photometric Reader (2).

800,012
PB88-177506 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Ionizing Radiation Physics Div.

Optical Waveguides with Liquid Core In Spectro-
photometry.
Final rept.,

B. B. Radak, W. L. McLaughlin, and M. G. Simic.

1987, 6p
Pub. in J. Serb. Chem. Soc. 52, n6-7 p405-410 1987.

Keywords: 'Dosimetry, 'Fiber optics. Food irradiation,

Gamma radiation. Optical waveguides, Optichromic,

Quality control. Radiation processing. Reprints, 'Spec-

trophotometry.

A method is described of using spectrophotometer in

optical waveguide mode, different from the conven-

tional way with direct rectilinear passage of the analyz-

ing light through the cell. It can be applied to all trans-

parent liquids whose refractive index is higher than

that of the container (Teflon tubing being the best

choice by now). A high reproducibility of better than

plus or minus 1 percent was achieved, and it is proven

that quantitative measurements in the concentration

region of 10 to the minus ten power mol 1 (-1) are pos-

sible with this method.

800,013

PB88-189196 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Ionizing Radiation Physics Div.

Thin Film Recording lUledium for Use In Food Irra-

diation.

Final rept.,

M. C. Saylor, T. T. Tamargo, W. L. McLaughlin, H. M.

Khan, D. F. Lewis, and R. D. Schenfele. 1988, 8p
Sponsored by GAF Chemicals Corp., Bound Brook,

NJ.

Pub. in Radiation Physics and Chemistry 31, n4-6

P529-5361988.

Keywords: Dosimetry, Quality assurance, Reprints,

'Film dosimeters, 'Food irradiation. Gamma radiation.

Radiation processing. Scanning densitometry. Spec-
trophotometry, Thin films.

A commercially-available electron recording medium
has been examined in terms of response to ionizing

radiation in the form of photons emitted from the ra-

dionuclides (137)Cs and (60)Co and accelerated elec-

trons. Operational characteristics of the film have been
evaluated using scanning visible spectrophotometry,

color photometry, densitometry, and scanning densi-

tometry. The effect of various irradiation parameters
(absorbed dose, absorbed dose rate, and irradiation

temperature) have been characterized over the ab-

sorbed dose range of 0.1 to 5 kGy. Principle attributes

of the film appear to be dose-rate independence for a

given source, a high degree of uniformity with respect

to radiochromic dye coating, and reproducibility of indi-

vidual film sample measurements. Methods of dosime-
try system operation and potential applications are dis-

cussed, with emphasis on applications for food irradia-

tion.

800,014

PB88-200282 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Theoretical and Computational Aspects of Migra-
tion of Package Components to Food.
Final rept.,

S. S. Chang, C. M. Guttman, I. C. Sanchez, and L. E.

Smith. 1988, 12p
Pub. in ACS (American Chemical Society) Symposium
Series 365 Food Packaging Interactions, pi 06-1 17
1988.

Keywords: 'Food packaging. Food industry. Migra-

tions, 'Fickian diffusion.

The numerical solutions and computational methods
for the normal Fickian diffusion process applicable to

packaging material is given in detail. Most experimen-
tal observations on the migration of small molecules
from polymeric package materials into food or food
simulating solvents show some non-Fickian behavior.

A model for a solute diffusing in a swelling polymer is

used to explain this phenomenon. In certain cases
where the solvent is not stirred or is highly viscous, the

quiescent migration is found to depend on the diffusion

coefficient of the migrant in the solvent. Either alone or

in combination, these models can be applied to de-

scribe most migration behavior in rubbery or semicrys-

talline packaging material.

ASTRONOMY &
ASTROPHYSICS

Astrophysics

800,015

PB88-176854 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.
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The authors have detected Rst 1 37B, a close M-dwarf
companion to the active K-star IID 36705, from a High
Resolution Image in the EINSTEIN Archive. The X-ray
surface fluxes (0.2-4 keV) from both stars are close to

the empirical saturation level, E(x)/F(bol) approx =
1000, defined by rapid rotators and very young stars.

This supports the earlier results of the youthfulness of

the system. The young couple is an excellent subject

for studies of dependence of early evolution on stellar

mass. Rst 137B is one of the latest spectral types and
thus lowest-mass pre-main-sequence stars yet detect-

ed as an X-ray source.
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istration, Washington, DC.
Pub. in Proceedings of Cambridge Workshop on Cool
Stars, Stellar Systems, and the Sun (5th), Boulder,
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star, Late stars. Stellar radiation.

The authors present a series of VLA observations de-
signed to monitor the 6 cm flux density variations of

alpha Ori. Their results indicate that variability is

present at the 30%-40% level on timescales of sever-

al weeks. These timescales are probably inconsistent

with any global or large-scale processes.
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Radio-Continuum Survey of the Coolest M and C
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Late stars, Stellar mass ejection, Stellar chromos-
pheres. Stellar winds.

The authors present the results of a sensitive VLA con-
tinuum survey of 22 cool M and C type giants and su-

pergiants, including nine carbon stars, one S type star,

and 12 M stars. The purpose of the survey was to

probe the physical properties of the partially ionized,
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expanding chromospheres of the coolest luminous
stars.
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Pulsations of White Dwarf Stars with Thick Hydro-
gen or l-lelium Surface Layers.
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A. N. Cox, S. G. Starrfield, R. B. Kidman, and W. D.

Pesnell. 1987, 22p
Pub. in Astrophysical Jnl. 31 7, p303-324, 1 Jun 87.

Keywords: Stability, Reprints, 'White dwarf stars,

'Stellar oscillations, 'Stellar pulsations.

Models for DA white dwarf stars with effective tem-
peratures between 9000 and 12,000 K and models for

DB white dwarfs with effective temperatures of 25,000
K and 27,000 K have been tested for stability against

both radial and nonradial pulsations.

Keywords: Pitch(lnclination), Magnetic storms. Shock
waves, Anisotropy, Magnetosphere, Reprints, 'Ener-
getic particles. Bow waves. Particle acceleration.

Low-energy ions at interplanetary shocks have speeds
similar to that of the background plasma. Under these
conditions, the pitch-angle scattering which they are
thought to undergo, and which is required if they are to

be accelerated by the first-order Fermi mechanism,
does not imply that the upstream distribution is nearly

isotropic. The diffusion approximation must, therefore,

be abandoned. A theory of anisotropic transport, previ-

ously used to treat acceleration at parallel relativistic

shocks, is applied to this situation, leading to predic-

tions of the pitch-angle distribution in the precursor to

the shock. In situ measurements of the pitch-angle dis-

tribution of 30 keV ions, which have a speed of about 6
times that of the shock, show moderate anisotropies

which agree well with the predictions of the diffusion

approximation. In this case, the new theory demon-
strates that the exact anisotropy is indeed well repre-

sented by the diffusion approximation.

dish experiment mounted on a rotating table driven by
a torquer which senses the position of the torsion pen-
dulum by optical-electrical feedback and accelerates
the table to maintain a constant angle between the

large and small mass systems, thus keeping the latter

stationary in the rotating reference frame. (Physics
Today, 24, May 1971, 35), the value of G is obtained
from the rotational acceleration of the table. At the Na-
tional Bureau of Standards, G. G. Luther, et. al., used
the method to measure a precise time-series of table

deflections which they fitted with a cubic polynomial to

get G from the quadratic term (Atomic Masses and
Fundamental Constants 5, Plenum Press, 1976, 592).
Their residuals were five orders of magnitude smaller
than the measurements but exhibited a strong second
harmonic periodicity caused by the background mass
distribution. The authors obtain a new estimate of G
which accounts for this effect by fitting the differential

equations for a critically damped, non-linear pendulum
to the data. Our fit produces white noise residuals that

are an order of magnitude smaller than those from the

cubic polynomial model.
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X-ray measurements provide an excellent method to

determine the amount and distribution of the dark

matter in clusters. Unfortunately, accurate tempera-
ture profiles, necessary to this method, are currently

not available. However, if the intracluster gas is as-

sumed to have a monotonically decreasing tempera-
ture, one finds that the dark matter is strongly concen-
trated to the cluster center, and has a mass which only

exceeds the known baryonic mass by a factor of about
three. On a second topic, cooling flows are shown to

be a very common feature of cluster central and
normal elliptical galaxies. The cooling gas is probably
ultimately converted into low mass stars.
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lar chromospheres, lUE.

The authors observed the RS Canum Venaticorum
system AR Lacertae systematically over an orbital

period with the International Ultraviolet Explorer in Oc-
tober 1983. Contemporaneous radio observations
were obtained at the Very Large Array (VLA). The
spectra of the Mgll k emission line were analyzed
using a Doppler imaging technique. In this way, the au-

thors identified three discrete regions of emission in

the outer atmosphere of the K star - two 'plages' and a
chromospheric brightening that was related to a radio

flare.
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Pitch-Angle Anisotropy of Low-Energy Ions at
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Mass Distributions in Elliptical Galaxies at Large
Radii.

Final rept.,

C. L. Sarazin. 1987, lOp
Pub. in Structure and Dynamics of Elliptical Galaxies,

pi 79-1 88 1987.

Keywords: 'Galaxies, 'Mass, X rays. Reprints, 'Ellipti-
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Recently, x-ray observations have shown that elliptical

galaxies generally contain large quantities of hot gas.

Central dominant cluster ellipticals have even more
gas, which they have accreted from the surrounding
clusters. The mass distributions in these galaxies can
be derived from the condition of hydrostatic equilibri-

um. M87, the best studied central dominant galaxy,

has a massive, dark halo with a total mass of about 4 x

10 to the 12th power solar masses within a radius of

300 kpc. The x-ray obsen/ations of normal ellipticals

also strongly suggest that they have heavy haloes, al-

though the distribution of the mass is much less certain

than in M87.
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High-Resolution lUE Observation of the Line of
Sight to Nova V693 Corona Austrinae 1981.
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The authors have analyzed an lUE echelle image of

nova V693 Corona Austrinae 1981 obtained 12 days
after its outburst. Broad (30-40 A full width) emission
lines dominate its spectrum and generally confirm the

difficult identifications of emission features present in

its low-resolution spectrum taken 12 days after out-

burst. Numerous sharp absorption lines of low-, inter-

mediate-, and high-ionized metal species are present
in the line of sight, to the nova but none show any ap-

preciable velocity shifts beyond a deduced average
interstellar medium velocity. Approximate column den-
sities have been determined, by using the weak line

approximation and, wherever possible, by constructing

curves of growth. A hydrogen column is deduced.
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'Gravitational constant.

J. W. Beams and colleagues at the University of Virgin-

ia have developed an ingenious variant of the Caven-
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Basic observational data of Epsilon Aurigae are sum-
marized and used as the basis of a discussion of possi-

ble evolutionary states of the system. Constraints

posed by the presence of a cold disk surrounding the

secondary star are also outlined.
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The report summarizes the rationale, scientific pro-

grams, and design considerations for a proposed high

resolution spectroscopic monitoring facility.
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bolev approximation. Early stars, O stars, Wolf-Rayet
stars, Radiative transfer.

An expression for the force arising from diffuse line ra-

diation is derived in the context of the Sobolev approxi-

mation for spectral line formation, as generalized by
Hummer and Rybicki (1985) to include the effects of

continuous opacity and emissivity in a general three-

dimensional gas flow. The theory is then specialized to

spherical symmetry and used to calculate the line

source function and radiative pressure gradient in

model stellar winds simulating essential aspects of the

outflows' characteristic of 0-stars and Wolf-Rayet ob-

jects.
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The C/He abundances in 17 southern WC stars have
been derived from spectra in the H and K bands using,

for the most part, recombination theory with allowance

for collision redistribution.
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The authors review the recent observational and theo-

retical studies of the nova outburst. The observational

studies have not only identified a new class of novae,
but theoretical simulations of this class have been
found to be in excellent agreement with the observa-
tions. This new class consists of outbursts occurring

on ONeMg white dwarfs in close binary systems, in

contrast to the other outbursts which are occurring on
CO white dwarfs. They also review the effects of the

beta ( + )-unstable nuclei and show how their presence
has a major effect on the evolution.
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In a VLA survey of chemically peculiar B- and A-type
stars with strong magnetic fields, the authors have de-
tected five of the 34 stars observed as 6 cm continuum
sources. Three of the detections are helium-strong
early Bp stars, and two are helium weak, silicon-strong

stars with spectral types near AOp. Three-frequency
observations indicate that the helium-strong Bp stars

are variable nonthermal sources. The emission cannot
arise from a stellar wind, but is consistent with gyro-
synchrotron emission from continuously injected,

mildly relativistic particles trapped in the magnetos-
phere formed by the closed field regions of the strong
surface magnetic fields. The number density of these
energetic particles must increase with radius in order
for the observed fluxes to be fitted by the model.
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The chromospheric and coronal emission levels in an
essentially bias-free sample of K dwarfs was com-
pared. A rough power law relation was found between
the normalized soft x-ray flux and the Mg II h -i- k flux.

Further evidence was found of a minimum surface flux

level for Mg II h + k emission in cool dwarfs.
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The authors have developed a very simple technique

to converge statistical equilibrium and model atmos-
phere calculations in extreme non-LTE conditions,

when the usual iterative methods fail to converge from
a LTE starting model. The technique is based on a
smooth transition from a collision-dominated LTE situ-

ation to the desired non-LTE conditions in which radi-

ation dominates, at least in the most important transi-

tions.
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The authors calculate the zeroth, first, and second mo-
ments of the rototranslational collision-induced ab-

sorption (RT CIA) spectra of hydrogen-helium mixtures
from the fundamental theory, for temperatures from 40
to 3000 K. With the help of simple analytical functions

of three parameters and the information given, the RT
CIA spectra of H2-He pairs can be generated on com-
puters of small capacity, with rms deviations from
exact quantum profiles of not more than a few percent.

Such representations of the CIA spectra are of interest

for work related to the atmospheres of the outer plan-

ets and cool stars. The theoretical spectra are in close
agreement with existing laboratory measurements at

various temperatures from about 77 to 3,000 K.
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A preliminary design is presented for the Space Tele-

scope Imaging Spectrograph (STIS), which has been
selected by NASA for definition study for future flight

as a second generation instrument on the Hubble
Space Telescope (HST). STIX is a two-dimensional
spectrograph that will operate from 1050-11000 A at

the limiting HST resolution of 0.05 arsec FWHM, with

spectral resolutions of 100, 1,200, 20,000, and
100,000 and a maximum field-of-view of 50 x 50
arcsec. Its basic operating modes include echelle

mode (like lUE), long slit mode (for simultaneous spec-
tra at 1000 positions on the target), slitless spectro-

graph mode, coronographic spectroscopy, photon
time-tagging and direct imaging. Photon counting
MAMA detectors are used in the UV, while large format
cooled CCDs are the visible and near-IR detectors.

Research objectives are active galactic nuclei, the in-

tergalactic medium, global properties of galaxies, the

origin of stellar systems, stellar spectral variability, and
spectrographic mapping of solar system processes.
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A two-dimensional Chebyshev expansion of the nonre-

lativistic hydrogenic free-free Gaunt factor is present-

ed which can be evaluated extremely rapidly and
which gives a maximum relative error of 0.7 percent

over a very wide range of temperatures and frequen-

cies: -4.0 = or < log (h(nu)/kT) < or = 1.5 and -3.0

< or = log (Z squared) Ry/kT) < or = 3. The expan-
sion is obtained from numerical values computed pri-

marily from the exact expressions of Karzas and
Latter, augmented by certain analytic approximations

that are valid in regions of the energy plane where the

series given by Karzas and Latter become computa-
tionally intractable. A brief table of thermally averaged
Gaunt factors is given that covers the ranges of micro-

gram = h(nu)/kT and gamma squared = (Z squared)

Ry/kT mentioned above in intervals of 0.25 dex.
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NASA and ESA scientists are defining the scientific ob-

jectives and instrument parameters for a proposed sat-

ellite called Columbus that will observe astronomic ob-

jects with very high spectral resolution in the 900 -

1200 A spectral region and moderate resolution in the

100 - 2000 A spectral region.

800,037

PB88-228267 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

800,037 5



ASTRONOMY & ASTROPHYSICS

Astrophysics

Physics of Partial Redistribution and Radiative
Transfer in Stellar Atmospheres.
Final rept.,

J. L. Linsky. 1987, 43p
Contract NAG5-82, Grant NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Radiative Properties of Hot Dense Matter III,

P333-375 1987.

Keywords: 'Stellar atmospheres. Solar atmosphere.
Reprints, "Radiative transfer. Stellar models, Magnesi-
um ions, Lyman lines.

The term partial redistribution refers to the redistribu-

tion in frequency and angle in the observer's frame
when the scattering process in the atom's frame con-
tains both coherent and noncoherent components. As-
tronomers often must solve the radiative transfer

equation including partial redistribution when they wish
to derive the temperature and density structure of a
stellar atmosphere from the analysis of the observed
profiles of strong resonance lines. In the review paper
the author discusses the physical processes that lead

to coherent and noncoherent scattering in the atom's
frame, and the various types of redistribution functions

commonly used in astrophysics. Several important ex-

amples are given of partial redistribution calculations

of the hydrogen Lyman alpha and Mg(1 -i-) resonance
lines formed in static plane-parallel models for the

solar atmosphere and stellar atmospheres. Computed
profiles are shown for geometrically extended and ex-

panding atmospheres when the radiative transfer

equation, including partial redistribution, must be
solved in the comoving frame of the fluid.

800.038
PB88-228275 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

lUE Observations of Neutral Hydrogen and Deute-
rium in the Local Interstellar Medium.
Final rept.,

W. B. Landsman, J. Murthy, R. C. Henry, H. W.
Moos, J. L. Linsky, A. Vidal-Madjar, and C. Gry.

1986, 4p
Pub. in Advances in Space Research 6, p87-90 Dec
86.

Keywords: 'Interstellar matter, 'Hydrogen, 'Deuteri-

um, Ultraviolet spectra. Reprints, Late stars, lUE.

Small-aperture, high-dispersion lUE spectra have
been obtained of seven late-type stars that, in general,
confirm previous Copernicus results concerning the
distribution of hydrogen and deuterium in the local

interstellar medium. In addition, the IDE Ly alpha spec-
tra of Altair, and of the alpha Cen components, sug-
gest that multiple velocity components exist in these
two directions.
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The paper is the concluding review of the Workshop
on Mass Outflows from Stars and Galactic Nuclei held
at Torino, Italy May 4-8, 1987. The paper highlights the
potential sources of misunderstanding and misinter-

pretation that often occur when inferring stellar mass
loss rates from spectroscopic data. It then proceeds to

describe some of the essential physical processes that

should be included in theoretical descriptions of mass
loss. These include: (1) the importance of identifying

whether the energy and momentum is added to the
outflow, above or below the critical point; (2) specifying

the process controlling the density at the critical point;

(3) including several mass mechanisms when they
work together; (4) the inclusion of instabilities and
phase changes, and other topics. An extensive bibliog-

raphy is included.

800,040
PB88-230305 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Failure of Continuum Methods for Determining the
Effective Temperature of Hot Stars.
Final rept.,

D. G. Hummer, D. C. Abbott, S. A. Voels, and B.

Bohannan. 1988, 5p
Contract NAGW-766, Grant NSF-AST85-05919
Sponsored by National Science Foundation, Washing-
ton, DC, and National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Astrophysical Jnl. 328, n2 p704-708, 15 May
88.

Keywords: 'Stellar atmospheres, Temperature, Gravi-

ty, Hydrogen, Helium, Reprints, 'Hot stars.

The authors demonstrate that for hot stars (T(eff) >
30,000 K), methods based on the integrated continu-
um flux are completely unreliable discriminators of the
effective temperature. In evidence of the conclusion,
they show that the observed continuum flux distribu-

tion of zeta Pup (04f) can be fitted to within the obser-
vational errors by photospheric models having a wide
range of effective temperatures and gravities. In con-
trast, absorption line profiles provide much more accu-
rate values of these parameters. As an example, pro-

files of weak lines of H I, He I, and He II are computed
from standard non-LTE models at the effective tem-
perature and surface gravity inferred by Underhill from
the continuous energy flux.

800,041
PB88-230347 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Steady State Models of White Dwarfs Accreting
Helium or Carbon/Oxygen-Rich Matter.
Final rept.,

Y. Kawai, H. Saio, and K. Nomoto. 1988, 6p
Contract DE-AC02-76CH00016
Sponsored by Department of Energy, Washington, DC.
Pub. in Astrophysical Jnl. 328, p207-212, 1 May 88.

Keywords: Helium, Carbon, Oxygen, Steady state. Re-
prints, 'White dwarf stars, 'Stellar models, Accretion.

The authors have calculated steady state models of

white dwarfs which accrete helium or carbon/oxygen
(C -I- 0)-rich matter. The helium accreting model con-
sists of a highly degenerate C -i- O core and a helium
burning shell, overlaid by a helium envelope. The C +
O accreting model consists of a highly degenerate O
+ Ne + Mg core, a carbon burning shell, and a C -i- O
envelope. The accretion rate is assumed to be equal to

the burning rate of the matter.

800,042
PB88-230446 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Applications of the Doppler Imaging Technique to
the Analysis of High-Resolution Spectra of the 3
October 1981 Flare on V711 Tauri.
Final rept.,

J. L. Linsky, and J. E. Neff. 1988, 3p
Contract NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Impact of Very High S/N Spectroscopy on Stel-

lar Physics, p231 -233 1 988.

Keywords: Binary stars. Ultraviolet spectra. Stellar

spectra, Doppler effect, Reprints, 'Stellar flares. Stel-

lar chromospheres.

An unconstrained four gaussian fit to the Mg II profile

near the flare peak indicates that the flare occurred
near the central meridian of the K1 IV star, perhaps
above a spot. A more likely fit to the same data places
the flare at +90 + or - 30 km/s relative to the K1 IV

star, indicating significant downflowing plasma.

800,043
PB88-230453 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Radial Pulsation in Luminous Hot Helium Stars.

Final rept.,

H. Saio, and C. S. Jeffery. 1988, 12p
Pub. in Astrophysical Jnl. 328, p71 4-725, 15 May 88.

Keywords: Pulsation, Reprints, *B stars, Helium stars.

Hot stars.

Radial pulsations in hydrogen-deficient stars have
been studied by calculating linear nonadiabatic pulsa-
tion frequencies and by reexamining the observed
properties for systematic effects. The observed peri-

ods of the variable hydrogen-deficient stars decrease
as a function of effective temperature. The observa-
tional surface gravity-effective temperature diagram
seems to indicate that nonvariable extreme helium
stars have smaller luminosity-to-mass ratios than vari-

able helium stars.

800,044

PB89-107148 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Recombination Line Intensities for Hydrogenic
lons-ll. Case B Calculations for C VI, N VII and O
VIII.

Final rept.,

P. J. Storey, and D. G. Hummer. 1988, 6p
Contract NAGW-766
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Monthly Notices of the Royal Astronomical So-
ciety 231, p1139-1144 1988.

Keywords: Line spectra. Reprints, 'Multicharged ions,

'Carbon ions, 'Nitrogen ions, 'Oxygen ions, 'Radi-
ative recombination, Wolf-Rayet stars.

The intensities of recombination lines of C(VI), N(VII)

and O(VIII) are calculated, accounting for both elec-

tron and heavy particle collisions and assuming Case
B of Baker & Menzel. The intensities of lines formed by
transitions n sub mu - > n sub I are tabulated for n sub
mu = or < 50, n sub I = or < 29, at log N sub e =
4(1)13 and at 10 values of electron temperature in the
interval 10,000 K = or < T sub e = or < 500,000 K.

800,045

PB89-123681 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Equation of State for Stellar Envelopes. 1. An Oc-
cupation Probability Formalism for the Truncation
of Internal Partition Functions.
Final rept.,

D. G. Hummer, and D. Mihalas. 1988, 21 p
Contract NAGW-766
See also PB89-1 23699. Sponsored by National Aero-
nautics and Space Administration, Washington, DC.
Pub. in Astrophysical Jnl. 331, p794-814, 15 Aug 88.

Keywords: 'Equations of state, Free energy. Reprints,

'Stellar envelopes. Stellar oscillations. Partition func-

tions. High temperature plasmas.

The authors have formulated a new equation of state

for material in stellar envelopes, subject to the limits T
approx = or less than 10 million K and rho approx =
or less than 0.01 g/cc. Under these conditions, the

method of free energy minimization can be used to

allow for nonideal effects; this method ensures ther-

modynamic consistency among the material proper-

ties. A chemical picture is used in which atomic and
molecular particles retain their identities. The free

energy can then be expressed as the sum of several

terms representing such effects as partial degeneracy
of the electrons, Coulomb interactions among charged
particles, finite-volume, hard sphere repulsion and van
der Waals attraction, in addition to the usual terms rep-

resenting the translational and internal degrees of

freedom. An occupation probability formalism is used
to represent the effects of the plasma in establishing a
finite partition function, and attention is paid to repre-

senting these effects in a way that is consistent from

the point of view of statistical mechanics.

800,046

PB89- 123699 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Equation of State for Stellar Envelopes. 2. Algo-
rithm and Selected Results.

Final rept.,

D. Mihalas, W. Dappen, and D. G. Hummer 1988,

lip
Contract NAGW-766
See also PB89-1 23681 and PB89-1 23707. Sponsored
by National Aeronautics and Space Administration,

Washington, DC.
Pub. in Astrophysical Jnl. 331, p81 5-825, 15 Aug 88.
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Keywords: "Equations of state, Free energy, Gas ioni-

zation. Dissociation, Reprints, 'Stellar envelopes. Par-

tition functions. Pressure effects, Hydrogen plasma,

Helium plasma.

The authors discuss a free-energy-minimization

method for computing the dissociation and ionization

equilibrium of a multicomponent gas. The adopted free

energy includes terms representing the translational

free energy of a partially degenerate electron gas; and
the configurational free energy from shielded Coulomb
interactions among charged particles. Internal partition

functions are truncated using an occupation probability

formalism that accounts for perturbations of bound
states by both neutral and charged perturbers. The
entire theory is analytical and differentiable to all

orders, so it is possible to write explicit analytical for-

mulae for all derivatives required in a Newton-Raphson
iteration; these are presented to facilitate future work.

Some representative results for both Saha and free-

energy minimization equilibria are presented for a hy-

drogen-helium plasma with N(He)/N(H) = 0.10. These
illustrate nicely the phenomena of pressure dissocia-

tion and ionization, and also demonstrate vividly the

importance of choosing a reliable cutoff procedure for

internal partition functions.

800.047
PB89-1 23707 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Equation of State for Stellar Envelopes. 3. Thermo-
dynamic Quantities.
Final rept.,

W. Dappen, D. Mihalas, D. G. Hummer, and B. W.
Mihalas. 1988, lOp
Contract NAGW-766
See also PB89-1 23699. Sponsored by National Aero-

nautics and Space Administration, Washington, DC.
Pub. in Astrophysical Jnl. 332, n1 p261-270, 1 Sep 88.

Keywords: 'Equations of state. Free energy. Ionized

gases, Thermodynamic properties. Dissociation, Re-
prints, 'Stellar envelopes. Stellar oscillations. Hydro-
gen plasma. Helium plasma.

The authors derive general formulae for the computa-
tion of the thermodynamic properties of a partially ion-

ized (and/or dissociated) multicomponent gas in terms
of second derivatives of the free energy with respect to

temperature, volume, and occupation numbers. For
the free energy used in the author's previous work,
they give explicit analytical expressions for all deriva-

tives required to construct the thermodynamic quanti-

ties. Representative results for several different ther-

modynamic properties of a hydrogen-helium plasma
with N(He)/N(H) = 0.10 are presented as color plots,

which make the qualitative behavior of the results

readily comprehensible over a large temperature-den-
sity domain.

800,048
PB89-123772 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Ultraviolet Emission Lines and Optical Photometry
of the Flare Star AT Microscopii.
Final rept.,

O. Elgaroy, P. Joras, O. Engvold, E. Jensen, B. R.

Pettersen, T.R. Ayres, C. Ambruster, J. L. Linsky, M.
Clark, W. Kunkel, and F. Marang. 1988, lip
Pub. in Astronomy and Astrophysics 193, p21 1-221
1988.

Keywords: Ultraviolet spectra. Emission spectra.
Dwarf stars. Binary stars. Photometry, Reprints, 'Flare
stars, *AT Microscopii star. Late stars. Stellar chro-
mospheres, lUE.

Ultraviolet spectra of the dwarf flare star binary AT Mic
(dM 4.5e + dM 4.5e) were obtained with the lUE
spacecraft on three days in September 1985. A high
resolution short-wavelength spectrum was exposed
for 25 hours, the longest observation taken with the
lUE to date, nevertheless only a few of the stronger
emission lines were seen above the noise. Simultane-
ous optical monitoring in the U-band was performed
during part of the lUE observations. At the time of ob-
servation AT Mic was flaring at an average rate of 1.3
flares per hour. On the average 9% of the energy in

the U-band was due to the detected flare activity.

800.049
PB89-132914 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Active Late-Type Stars.

Final rept.,

J. L. Linsky. 1988, 44p
Grants NGL-06-003-057, NASA-NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Multiwavelength Astrophysics, p49-92 1988.

Keywords: Ultraviolet spectra, X rays. Reprints, 'Stel-

lar activity, 'Late stars. Stellar magnetic fields. Stellar

chromospheres. Stellar coronas, Starspots.

In the chapter, the author presents a summary (by no
means complete) of stellar activity. Two essential

themes are emphasized. The first is that magnetic
fields control the energetics and dynamics of active

phenomena. Since these fields thread the full range of

a stellar atmosphere, from the photosphere to the

corona, active phenomena at all heights and tempera-

tures are coupled. The second theme is that coordinat-

ed or simultaneous observations in very different

wavelength regions are needed to understand active

phenomena, because they encompass plasma with a
wide range of temperatures and include a nonthermal
high-energy component. An extensive bibliography is

included.

800,050
PB89-132948 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Multiwavelength Observations of Magnetic Fields

and Related Activity on XI Bootis A.

Final rept.,

S. H. Saar, J. Huovelin, M. S. Giampapa, J. L. Linsky,

and C. Jordan. 1988, 4p
Grant NGL-006-03-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Activity in Cool Star Envelopes, p45-48 1988.

Keywords: 'Dwarf stars. Reprints, 'Magnetic stars.

Stellar magnetic fields. Stellar chromospheres. Stellar

coronas. Stellar activity.

Preliminary results are presented of coordinated ob-
servations of magnetic fields and related activity on
the active dwarf, xi Boo A. Combining the magnetic
fluxes with the linear polarization data, the authors
construct a simple map of the stellar active regions.

Cosmic Ray Research

800,051
PB88-189121 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Fermi Acceleration at Shocks vi/ith Arbitrary Veloc-
ity Profile.

Final rept.,

P. Schneider, and J. Kirk. 1987, 4p
Contract NAGW-766
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Astrophysical Jnl. 323, pL87-L90, 1 Dec 87.

Keywords: 'Cosmic rays. Shock waves, Reprints,

'Particle acceleration. Space plasmas.

Diffusive particle acceleration in modified shock fronts

is considered. The authors outline a method by which
one can obtain the resulting particle spectrum for an
arbitrary flow profile; the method is based on a refor-

mulation of the transport equation as a nonlinear first-

order equation. Besides the shape of the flow profile,

the spectral index of particles depends on the Peclet

number of the shock. Results are given for some
sample profiles.

800,052
PB88-195128 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Cosmic Ray Acceleration at Relativistic Shocks.
Final rept.,

J. G. Kirk, and P. Schneider. 1988, 3p
Pub. in Proceedings of Conference of George Mason
Fall Workshop on Astrophysics 'Supermassive Black
Holes' (3rd), Fairfax, VA., October 14-16, 1986, p322-
324 1988.

Keywords: 'Cosmic rays. Shock waves, Legendre
functions. Transport theory. Eigenvectors, Eigenfunc-

tions, Jets, Particle acceleration. Galactic nuclei, Rela-

tivistic range.

The authors have solved the simplest problem of the

acceleration of cosmic rays at shocks with arbitrary up-

stream and downstream velocities of the bulk fluid,

treating the cosmic rays as test particles and consider-

ing the scattering centers as being frozen into the fluid.

In this situation, the steady-state transport equation
can be solved by expanding the distribution function in

eigenfunctions of a second order differential operator,

the eigenvalues of which determine the spatial de-

pendence of the particle distribution. The eigenfunc-

tions are readily calculated by solving an algebraic ei-

genvalue problem and can be cast as a series in Le-

gendre polynomials. In this way, one can construct the

general solution of the transport equation on either

side of the shock, which has the correct behavior far

away from the shock.

800.053
PB88-228184 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Cosmic-Ray Transport in Accelerating Flows.
Final rept.,

J. G. Kirk, R. Schlickeiser, and P. Schneider. 1988,

6p
Pub. in Astrophysical Jnl. 328, n1 p269-274, 1 May 88.

Keywords: 'Cosmic rays. Synchrotron radiation. Re-
prints, Relativistic particles.

The quasi-linear transport equation of energetic

charged particles is derived, including scattering by
Alfven waves propagating parallel and antiparallel to a
uniform magnetic field, losses by synchrotron radi-

ation, and acceleration of the cold Ijackground fluid

supporting the waves. As in the comoving frame equa-
tions of radiative transfer, scattering, and loss terms
are evaluated in the frame in which the fluid is locally at

rest. The diffusion approximation is applied to the re-

sulting equation, yielding a transport equation for the

isotropic part of the distribution function and a first-

order approximation to the anisotropy. The conditions

under which this approximation may be applied are dis-

cussed. In the nonrelativistic regime, the standard

equation of the diffusion approximation is recovered.

As well as contributions previously investigated, new
effects appear from the spatial and temporal variations

of the fluid velocity as well as the synchrotron radiation

terms. These are discussed in detail.

ATMOSPHERIC
SCIENCES

Aeronomy

800,054
PB88-228226 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Remeasurement of the Rate Constant and Branch-
ing Ratio for the N2(1 -i- ) + 0 Reaction.
Final rept.,

K. Knutsen, V. M. Bierbaum, and S. R. Leone. 1988,

4p
Grant AFOSR-84-0272
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Planetary and Space Science 36, n3 p307-310
1988.

Keywords: 'Thermosphere, Atmospheric models, Ion

density(Concentration), Reprints, Nitrogen ions,

Oxygen atoms. Branching ratio, Rate constants.

The rate constant and branching ratio for the thermos-
pherically important N2(1+) + 0 reaction are re-

meaured in a flowing afterglow. The resulting rate con-
stant of 1.8(+ or - 0.7) X 10 to the -10th power cc/s
and branching ratio of N0(1 -|-):0(1 -n) = 90(+ or -

3):10(+ or - 3) are in good agreement with earlier

measurements. The implications of these results for

atmospheric models are described.
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Missouri Univ.-Rolla.

Condensation Method for Humidity lUleasurement
in the UMR (University of Missouri-Rolla) Cloud
Simulation Chamber,
D. E. Hagen, D. R. White, and D. J. Alots. 17 Feb 88,

6p
Sponsored by National Bureau of Standards, Gaithers-

burg, MD.
Included in Jnl. of Research of the National Bureau of

Standards, v93 n4 p551 -556 1 988.

Keywords: Cloud chambers, Water vapor,

Drops(Liquids), Aerosols, 'Humidity measurement,
Condensation.

The University of Missouri-Rolla has developed a

cloud simulation facility for the study of various atmos-
pheric cloud processes. The initial relative humidity of

the air sample put into the cloud chamber is a key pa-

rameter in virtually any experiment and needs to be
known accurately. The report describes how the cloud

simulation chamber itself has been used as a conden-
sation type hygrometer to calibrate the system's hu-

midifier. Two distinct and physically different methods
for inferring mixing ratio are used, one exploiting the

sensitivity of aerosol activation to humidity, and the

other exploiting the sensitivity of the rate of growth of

cloud droplets to humidity. The two methods give

agreement with each other to within a precision of one
part per thousand in mixing ratio.

BEHAVIOR & SOCIETY

Psychology

800,056
PB8e-1 89576 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Physics Div.

Analytical Visual Clarity Experiment.
Final rept.,

J. A. Worthey. 1985, 13p
Pub. in Jnl. of the Illuminating Engineering Society 15,

n1 p239-251 1985.

Keywords: "Visual perception, "Color vision. Fluores-

cent lamps. Illuminance, Experiments, Reprints.

When lights that differ in spectral composition illumi-

nate similar colorful scenes, observers agree that one
light may give the scene greater 'visual clarity' than an-

other light. The original experiments to demonstrate
this did not make clear the cause-and-effect relation-

ship involved. In an earlier theoretical study, Worthey
found that light sources differ in their ability to reveal

red-green contrasts, and suggested that higher red-

green contrasts yield higher 'clarity.' This inference ex-

ploits a body of data which show that red-green con-
trast contributes to the distinctness of borders. The
present paper reports a simplified visual clarity experi-

ment which validates this explanation. Several phe-
nomena which occurred together in earlier clarity ex-

periments were demonstrated separately.

General

800,057
PB89-114136 PCA07/MFA01
National Bureau of Standards (ICST), Gaithersburg,

MD.
Computer Science and Technology: Accuracy, In-

tegrity, and Security in Computerized Vote-Tally-
ing.

Special pub. (Final),

R. G. Saltman. Aug 88, 146p NBS/SP-500/1 58
Also available from Supt. of Docs, as SN003-003-
02883-5. Library of Congress catalog card no. 88-

600573. Sponsored by John and Mary R. Markle Foun-
dation, New York.

Keywords: 'Elections, Accuracy, Date processing se-

curity, 'Voting, 'Vote-tallying, Computer applications,

'Computer program integrity, Computer security, Data
integrity.

Recommendations are provided to promote accuracy,

integrity, and security in computerized vote-tallying,

and to improve confidence in the results produced.
The recommendations respond to identified problems,

and concern software, hardware, operational proce-

dures, and institutional changes. It is proposed that the

concept of internal control, almost universally used to

protect operations that produce priced goods or serv-

ices, be adapted to vote-tallying, a non-priced service.

For software, recommendations concern certification,

assurance of logical correctness, and protection

against contamination by hidden code. For hardware,
recommendations concern accuracy of ballot reading,

and design and certification of vote-tallying systems
that do not use ballots. Improved pre-election testing

and partial manual recounting of ballots are recom-
mended operational procedures.

BIOMEDICAL
TECHNOLOGY &
HUMAN FACTORS

ENGINEERING

Biomedical Instrumentation &
Bioengineering

800,058
PB88-176458 Not available NTIS
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Characterization of Biological Macromolecules by
Electrophoresis and Neutron Activation.

Final rept.,

S. F. Stone, D. Hancock, and R. Zeisler. 1987, 14p
Pub. in Jnl. of Radioanalytical and Nuclear Chemistry
112, n1 P95-1081987.

Keywords: 'Autoradiography, 'Biotechnology, 'Elec-

trophoresis, Reprints, Instrumental neutron activation

analysis, Metalloprotein, Polyacrylamide, Trace ele-

ment analysis.

As analytical techniques have become more sensitive,

the role of trace elements associated with biological

macromolecules has become the subject of many
studies in the past twenty years. Many biologically sig-

nificant macromolecules, such as nucleic acids and
proteins, have trace elements essential to their func-

tion and structure. Instrumental neutron activation

analysis (INAA) contributes useful information in such
studies. A procedure combining polyacrylamide gel

electrophoresis (PAGE) with INAA and autoradio-

graphy has been developed to study biological macro-
molecules and their associated trace elements. Re-
sults from the application of the method to several me-
talloproteins are presented.

800,059
PB88-198072 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Toughened Glass-lonomer Cements.
Final rept.,

J. Antonucci. 1988, 1p
Pub. in Trends and Techniques 5, n3-4 Apr 88.

Keywords: 'Dental materials. Composite materials.

Reprints, 'Glass ionomer cements, Biomaterials.

The feasibility of developing hybrid dental cement-
composites from polyelectrolyte-based cements, e.g.

glass-ionomer cements, using compatible polymers
and/or free radical polymerizable vinyl monomers has
been demonstrated. The resulting resin-modified ce-

ments exhibit a significant improvement in diameteral

tensile strength. These hybrid cement-composites dis-

play improved resistance to catastrophic failure and to

chemical degradation resulting from exposure to acid

environments. During the dual-setting process they
also are less sensitive to excessive hydration and,

after curing, less subject to dehydration than glass-ion-

omer cements. When used as the base material for

indirectly bonding resin-based composites to dentin

via the glass-ionomer cement-composite laminate, or

sandwich, technique, these new cements do not re-

quire prior etching or the use of intermediary bonding
agents to achieve a satisfactory seal against microlea-

kage.

800,060
PB88-230313 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Color Changes of Composites on Exposure to Var-
ious Energy Sources.
Final rept.,

G. M. Brauer. 1988, 5p
Sponsored by National Inst, of Dental Research, Be-
thesda, MD.
Pub. in Dental Materials 4, p55-59 1 988.

Keywords: 'Dental materials, 'Colorfastness, 'Radi-
ation effects, 'Radiation tests, Exposure, Composi-
tions, Curing, Curing agents. Resins, Polymerization,

Light sources, Reprints.

The color stability of composites, on exposure to irra-

diation (1) by a 150 klux xenon lamp, (2) a standard RS
light source and (3) at elevated temperature at 60 C, in

air or water and under different experimental condi-

tions was determined for various times. Composites
studied included chemically and light cured hybrid and
microfilled resins and a material copolymerized by light

and chemical aftercure. Visible light cured materials

studied were more color stable than 2 common chemi-
cally cured composites. Light shades yielded more
visible color changes than dark shades of the same
brand. There was a significantly more severe discol-

oration of composites kept in water at 60 C than for

those stored in air. Comparison with results in 2 clinical

studies of color changes, using 2 of the chemically

cured composites investigated here, indicates that

these 2 restoratives, which pass the ANSI/ADA or ISO
specification tests, discolor in clinical use after 2-3

years.

800,061
PB88-238548 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Partition Coefficient of Bovine Serum Albumin in

Two-Phase Aqueous Systems.
Final rept.,

S. B. Sawant, J. B. Joshi, and S. K. Sikdar. 1988, 6p
Pub. in Biotechnology Techniques 2, n1 p41-46 1988.

Keywords: 'Partition coefficients. Reprints, Bovine

serum albumin, Aqueous systems.

The authors measured partition coefficients of bovine

serum albumin in the following two-phase aqueous
systems: polyethylene glycol-dextran and polyethyl-

ene glycol-potassium phosphate. The authors report

the effects on partition coefficients of variables such

as relative molecular masses of polyethylene glycol

and dextran, phase composition and temperature.

800,062
PB89-101711 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Pulp Responses to a Dentin and Enamel Adhesive
Bonding Procedure.
Final rept.,

H. R. Stanley, R. L. Bowen, and E. N. Cobb. 1988,

7p
Sponsored by American Dental Association Health

Foundation, Chicago, IL.

Pub. in Operative Dentistry 1 3, p1 07-1 1 3 1 988.

Keywords: 'Dental materials, 'Adhesive bonding.

Dentin, Enamels, Adhesion tests. Composite materi-

als. Toxicity, Reprints.

The study evaluated the pulp biocompatibility of a pro-

cedure for bonding composites to dentin and enamel
with and without retention form in the teeth. All restora-

tions were retained for seven or 21 days, except one
where the preparation was contaminated before the

composite was placed. Pathological changes were

8
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minimal, despite small dentin thicknesses which re-

mained. Superficial and deep pulp responses included

specimens with deep cavities, two of which were
almost exposures.

800,063
PB89-101760 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Adhesive Bonding of Various {Materials to Hard
Tootli Tissues, XXX. Complexes of Iron Cations
with N-phenylglycinate or Oxalic-Acid.

Final rept.,

R. L. Bowen, and D. N. Misra. 1986, 5p
See also PB83-1 43685. Sponsored by American
Dental Association Health Foundation, Chicago, IL.

Pub. in Jnl. of Dental Research 65, n3 p412-416 1986.

Keywords: 'Dental materials, 'Adhesive bonding.

Chelation, Dentin, Enamels, Adhesion tests. Chemical
reactions. Reprints.

An improved method for adhesive bonding of compos-
ite restorative materials to human dentin and enamel
recently has been developed. In this, a treatment of

the surface with ferric oxalate is followed by the appli-

cation of N-phenylglycine or its derivatives. The
present study utilized Job's method of continuous vari-

ations together with freezing point osmometry to verify

that complexes can form between N-phenylglycinate

and iron cations. The observed data are in accord with

the expectation that ferric ions tend to form complexes
with six ligand-donor groups in aqueous solution under
ordinary conditions. The data also indicated that ferric

ions in aqueous solution probably form mixed com-
plexes with oxalate and N-phenylglycinate. Ferric and
ferrous ions formed brown N-phenylglycinate complex-
es.

800.064
PB89-107056 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Elastic Properties of Glass Reinforced Dental
Composites.
Final rept.,

S. Singh, J. L. Katz, J. Antonucci, R. W. Penn, and J.

A. Tesk. 1988, 5p
Pub. in Jnl. of Non-Crystalline Solids 102, pi 12-1 16
1988.

Keywords: 'Dental materials. Elastic properties. Com-
posite materials. Polymers, Reinforced plastics. Ultra-

sonic tests. Reprints.

Enamel and dentin are materials of complex structure.

To replace the lost part of a functionally damaged
tooth requires materials which have similar esthetics
and physicochemical properties. The elastic properties
of the materials are considered to be especially impor-
tant in this regard. In the present study, the elastic

properties of a pure dental resin and two glass-rein-

forced resin dental composites have been measured
using ultrasonic propagation techniques. The ultrason-

ic pulse-through transmission method was used to

measure both shear and longitudinal (dilatational) ve-
locities. Density was measured using a buoyant force
method. The Young's, shear and bulk moduli and Pois-

son's ratio were determined. The materials studied
had Young's moduli of the order of 5-20 GPa. The use
of a chemical coupling agent apparently did not signifi-

cantly affect the elastic properties of these resin-

based composites.

800,065
PB89-1 32955 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Ultrasonic Measurements of the Elastic Properties
of Dental Materials.
Final rept.,

S. Singh, J. L. Katz, J. M. Antonucci, R. W. Penn,
and J. A. Tesk. 1988, 1p
Grant PHS-DE-07054-10S1
Sponsored by National Inst, of Dental Research, Be-
thesda, MD.
Pub. in Proceedings of Third World Biomaterials Con-
gress, Kyoto, Japan, April 21-25, 1988, pi 18.

Keywords: 'Dynamic modulus of elasticity, 'Compos-
ite materials, 'Reinforced plastics, 'Metals, Poisson
ratio. Glass fibers. Dental materials, Ultrasonic tests.

Dynamic elastic moduli were measured for three non-
precious dental alloys, two experimental glass filled-

resin based dental composites, and the neat resin

used to make the composites. Poisson's ratios were
calculated from the moduli. Poisson's ratio was not

significantly different between unsilanized and silan-

ized (coupled) glass reinforced composites. The elas-

tic moduli of the alloys are at least one order of magni-
tude higher than the composites.

800,066
PB89-132963 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Transient and Residual Stress in Dental Porcelain
Fused-to-Metal Restorations as Affected by the
Thermal Expansion Coefficients of the Alloys.

Final rept.,

K. Asaoka, and J. A. Tesk. 1988, 1p
Pub. in Proceedings of Third World Biomaterials Con-
gress, Kyoto, Japan, April 21-25, 1988, p518.

Keywords: 'Dental materials, 'Stress tests, 'Comput-
erized simulation, 'Composite materials, 'Porcelain,

'Thermal expansion, Metals, Bonding, Ceramics, Di-

mensional stability. Glass transition temperature. Cool-

ing.

A computer simulation of the development of thermo-
mechanical stress in dental ceramic-metal systems is

described. The effects of temperature dependent elas-

tic moduli, shear viscosity (porcelain), and thermal ex-

pansion of the materials are included as are the tem-
perature distribution and change of glass transition

temperature, T(sub g), (porcelain) during cooling. Re-
sults show that transient stress is most affected by (1

)

cooling rate (2) thermal expansion between T(sug g)

and the sag point (porcelain). Residual Stress is affect-

ed mostly by thermal expansion below T(sub g). Quali-

tative agreement is obtained for shape change on
other materials reported in the literature.

800,067
PB89-1 33003 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Dental Composites: Strength Properties via Wei-
bull Statistics.

Final rept.,

W. G. de Rijk, R. W. Penn, J. A. Tesk, and L. J.

Zapas. 1988, 1p
Pub. in Proceedings of Third World Biomaterials Con-
gress, Kyoto, Japan, April 21 -25, 1 988, p251

.

Keywords: 'Dental materials, 'Strength, 'Acid resist-

ance tests, 'Weibull density functions, 'Failure, Com-
posite materials. Polymers, Bursting, Statistical analy-

sis. Defects, Surface properties.

Strength properties of dental composite resins have
been evaluated assuming a Weibull distribution. The
results of a chemical degradation study show a mixed
Weibull failure distribution. The results of a study on
surface flaws show the validity of the Weibull risk of

rupture equation for a conventional composite but not

for the microfilled composites.

Bionics & Artificial Intelligence

800,068
PB88-181847 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Robot Systems Div.

Enhanced Telemanipulator Operation Using a Pas-
sive Vision System.
Final rept.,

D. R. Myers, M. Juberts, and S. A. Leake. 1985, 5p
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) International Conference of Cy-
bernetics and Society, Tucson, AZ., November 12-15,

1985, p802-806.

Keywords: Reprints, 'Passive vision systems, 'Tele-

manipulator operations.

No abstract available.
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S. R. Ray. 1987, 7p
Pub. in Computers in Industry 9, n4 p329-335 Dec 87.

Keywords: Automation, Control, Hierarchical, Manu-
facturing, Planning, Reasoning, Work element, Re-
prints, 'Artificial intelligence, 'Automated mactiines,

'Expert systems, 'Process planning.

With the increasing levels of automation in factories,

production management systems will need to incorpo-

rate intelligent entities which can model the behavior
of manufacturing processes. An approach is present-

ed for the design and implementation of process rea-

soning modules which characterize processes within a
manufacturing environment. Each reasoning module
must describe a process in terms of its effects, con-
straints, and process parameters. The effects include

intended objectives, such as material transformation
and also side effects such as burr production. Con-
straints include specific limits on process parameters,
and preconditions to the invocation of a process.
These preconditions could require the execution of

several other processes, leading to the chaining of

events. The process parameters provide qualitative

and quantitative information necessary to execute a
process. To implement a reasoning module, a process
is classified in terms of the underlying physics taking

place. This immediately generates a number of effects,

and possibly some necessary process parameters to

be associated with the process. The approach relies

heavily on concepts of object-oriented programming,
and artificial intelligence techniques. Thus, if a process
operated on the principle of abrasion, all the implica-

tions of abras processing would be inherited. If one of

the effects were a change in geometry, an interface to

a geometry modeling system would also be inherited.

Prosthetics & Mechanical Organs

800,070
PB88-218177 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
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Summary of Conference on Design of Dental Pros-
theses.
Final rept.,

J. A. Tesk, and K. Anusavice. 1988, 2p
Pub. in Dental Materials 4, n2 p49-50 1 988.

Keywords: 'Dental prostheses. Design, Fabrication,

Fracture strength. Reliability, Stress analysis. Finite

element analysis. Reprints, Computer aided design,

Computer aided manufacturing.

On July 12-17, 1 987, a unique dental conference, enti-

tled 'The Applications of Modern Engineering Methods
to the Design and Fabrication of Dental Prostheses
and Restorations' was held. The objective of the con-
ference was to foster an interchange of ideas among
dental researchers, engineers, academicians, and rep-

resentatives from industry on how recent engineering

methods could be applied to advance dental research
related to the design and construction of dental pros-

theses and restorations. Sessions were held on finite

element analysis (FEA), computer-aided design and
computer-aided manufacturing (CAD/CAM), Weibull

statistics, fracture mechanics, and reliability analysis.

The unifying theme was the utilization of existing ana-
lytical solutions and software to analyze stress states

and optimum design configurations in dental prosthe-

ses such that the risk of premature failure could be
ascertained.

800.071
PB89-119176 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Calcium Phosphate Materials: Reactor Response.
Final rept.,

L. C. Chow. 1988, 4p
Sponsored by American Dental Association Health
Foundation, Chicago, IL.

Pub. in Advances in Dental Research 2, n1 pi 81 -184
Aug 88.

Keywords: 'Calcium phosphates, 'Biocompatible ma-
terials, 'Dental materials, 'Bones, Dental cements,
Reprints, 'Implants.

The paper provides information supplementing the dis-

cussions and conclusions given in the paper present-
ed by Dr. R. Z. LeGeros. Some of the advantages and
limitations of calcium phosphate materials as bone im-

plants were discussed. Properties and potential appli-

800,071 9
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cations of a new calcium phosphate setting cement
were described.

800,072
PB89-123293 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
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Effect of Surface Preparation on Metal/Bone
Cement Interfacial Strength.
Final rept.,

K. J. Bundy, and R. W. Penn. 1987, 33p
Pub. in Jnl. of Biomedical Materials Research 21, n6

P773-805 1987.

Keywords: * Metals, *Joint prosthesis, "Biocompatible
materials, "Bone cements, Surface properties, Re-
prints.

The study is concerned with finding practical ways for

strengthening metal/bone cement (M/BC) interfaces

via surface alterations and identifying fundamental
mechanisms underlying M/BC adherence. The varia-

bles examined with regard to their effects on interfacial

strength are substrate material, surface roughness,
interface porosity, passivation and sterilization, sur-

face cleaning procedures, and use of bone cement
precoated metals. M/BC interfaces can be substan-
tially strengthened by applying the bone cement to the

metal with high pressure. Roughened surface, as ex-

pected, produce stronger interfaces. Dramatic
strength improvements occurred with a porous arc

plasma sprayed layer on the substrate. Surprisingly,

highly polished surfaces also improve interface

strength. The hypothesis is advanced that M/BC ad-

herence depends upon superposition of mechanical
interlocking and atomic interaction effects, with the

latter predominating for finer finishes and vice versa.

800.073
PB89-1 26908 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Automated Production Technology Div.

NBS (National Bureau of Standards) Hearing Aid
Test Procedures and Test Data.
Final rept.,

E. D. Burnett, D. J. Evans, and T. W. Bartel. 1985,

163p
Sponsored by Veterans Administration, Washington,
DC.
Pub. in Handbook of Hearing Aid Measurement, p7-

169 1985.

Keywords: "Hearing aids, Sound pressure. Distortion,

Frequency response, Tests, Methodology, Reprints.

The method used by NBS to test hearing aids for the

VA Is described. A brief description is given of various

types of frequency responses, and a full description is

given for determining the insertion response and relat-

ed quantities. The various tests determining the prop-
erties of 'regular' and 'special-purpose' hearing aids

are described.

a heat flux of 84 kW/sq. m. (2 cal/sq. cm.s) is applied

to its outside surface for a minimum of 17.5 seconds
(thermal protective performance (TPP) of 35). The re-

sults imply that fire fighters have only ten seconds or

less to escape under most flashover conditions. How-
ever, the turnout coats provide good protection in

many other fire situations. Practical definitions for fla-

shover are given, and possible means for making the
TPP test more relevant for research and development
work are discussed.

General

800.075
PATENT-4 765 750 Not available NTIS
Department of Commerce, Washington, DC.
Method of Determining Subsurface Property Value
Gradient.
Patent,

H. N. G. Wadley. Filed 26 Mar 87, patented 23 Aug
88, 4p PB88-250998, PAT-APPL-7-031 716
Supersedes PB87-1 891 71

.

This Government-owned invention available for U.S. li-

censing and, possibly, for foreign licensing. Copy of

patent available Commissioner of Patents, Washing-
ton, DC 20231 $1.50.

Keywords: "Patents, "Temperature gradients. Subsur-
face investigations. Measurement.

A method for determining a subsurface property value
gradient of a body Includes the step of generating a
Rayleigh wave In the body by passing a current

through a first meander coil having predetermined
spaced wires determining a wavelength of the generat-

ed Rayleigh wave. A second meander coil identical to

the first meander coil is spaced at a predetermined dis-

tance from the first meander coil. The Rayleigh wave is

then detected with the second meander coil and the

velocity of the Rayleigh wave is determined. A property

value of the body is determined at a depth determined
by the wave-length of the Rayleigh wave which proper-

ty value is a function of the determined velocity. The
above steps are then repeated with at least one other
pair of first and second meander coils having different

predetermined spaced wires such that at least one
second property value at a second depth is deter-

mined and a subsurface property value gradient is pro-

duced. Preferably, the pairs of meander coils are

mounted to respective identical bases such that the
distance between respective pairs of first and second
coils is the same for all of the pairs of first and second
coils. In addition, the property values determined are
preferably temperatures, and the step of initially deter-

mining a modulus versus temperature profile for a ma-
terial of the body is performed.

field surveys of existing lighting installations were re-

corded, the present study extends the data to include

referencable lighting power densities for the original

conditions. In addition, theoretical alternate ANSI light-

ing power densities are computed assuming one-for-

one replacement with either energy saving or standard
lamps and ballasts.

800.077
PB88-170006 PC A03/MF A01
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Experimental Plan for Investigation of Lighting and
HVAC Interactions,

S. J. Treado. Feb 88, 48p NBSIR-87/3656
Contract DE-A1D1-76PR06010
Sponsored by Department of Energy, Washington, DC.

Keywords: "Space HVAC systems, "Lighting systems,
"Interactions, Buildings, Heat transfer, Test facilities.

The report describes the experimental plan for the In-

vestigation of the interaction of lighting and HVAC sys-

tems. Including the purpose and scope of the re-

search, the test facility and instrumentation system,
and the data collection and analysis procedures. The
research focuses on the relationship between lighting

system design and performance, room design, and
HVAC system design for typical office-type construc-
tion. A test facility will be constructed and instrument-

ed to enable variation of lighting room and HVAC
design. Testing will be performed for various configura-

tions. The results will be used to develop design guide-
lines and modeling procedures, particularly for Incor-

poration into building energy analysis computer pro-

grams.
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PBB8-175351 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Pub. in Proceedings of International Symposium on
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Knowledge of moisture absorbing and desorbing be-

havior of room surfaces Is essential for predicting

indoor humidity levels and latent heating/cooling re-

quirements. The paper presents results of recent

measurements conducted at the National Bureau of

Standards to determine the moisture transfer dynam-
ics of building room surfaces by the use of an infrared

reflectance technique called the 'Quadra-Beam'
method.

Protective Equipment

800,074
PB88-200258 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Protecting Fire Fighters Exposed in Room Fires:

Comparison of Results of Bench Scale Test for

Thermal Protection and Conditions during Room
Flashover.
Final rept.,

J. F. Krasny, J. A. Rockett, and D. Huang. 1988, 15p
Pub. in Fire Technology 24, n1 p5-1 9 Feb 88.

Keywords: "Fire fighters, Flashover, Heat flux. Ther-
mal protection. Reprints, "Protective clothing. Turnout
coats.

Heat flux conditions measured in seven room fires are
discussed. The conditions varied from just below fla-

shover in a sparsely furnished bedroom to flashover

and severe postflashover fire in a typically furnished

recreation room. These heat flux conditions are com-
pared with the protection level provided by fire fighter

turnout coats conforming to NFPA 1971, Protective

Clothing for Structural Fire Fighting. This standard re-

quires that the turnout coat or pants assembly must
protect the wearer against second degree burns when

BUILDING INDUSTRY
TECHNOLOGY

Architectural Design & Environmental
Engineering
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The document reports on an exercise in archiving In

situ lighting power densities for occupied office lighting

environments. Drawing from a previous study where

800,079

PB88- 177688 Not available NTIS
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Measurement of Interzonal Heat and Mass Trans-
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Final rept.,

B. M. Mahajan. 1987, lOp
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Experiments to measure the interzonal heat and mass
transfer were carried out In two full size adjoining

rooms under two different conditions. Before starting

the tests, one of the rooms was heated to an average
temperature of 32 C, while the other room was cooled
to an average temperature of 19 C. To start the first

type of tests, the auxiliary heating and cooling were
turned off and the door blocking the opening opened.
For the second test, auxiliary cooling was turned off,

while the auxiliary heat was left on in the heated room.
Visual observations of the flow phenomenon were
made. Velocity and temperature profiles of the air-flow

through the opening, and air temperatures in the test

rooms were measured. The experimental mass and
heat flow rates were computed from the velocity and
temperature data and compared with the values pre-

dicted by the existing algorithms based on the applica-

tion of the Bernoulli's equation.
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certainty, US NBS.

A series of calibration tests was conducted in the labo-

ratory in order to determine the overall experimental

error and uncertainty for the NBS calibrated hot box.

For these tests, 4 in (0.1m) and 8 in (0.2m) thick poly-

styrene wall specimens having known thermal resist-

ances were installed in a support frame and sand-
wiched between the climatic and metering chambers.
The metering chamber was operated at a typical

indoor condition for a residence, while the climate

chamber was operated at selected steady outdoor

winter conditions. For each of the tests, an energy bal-

ance was performed on the metering chamber. The re-

sidual for an energy balance of the metering chamber
was compared to the predicted flanking loss deter-

mined using a finite-difference heat-transfer model. In

addition, a special series of measurements was con-

ducted to determine the accuracy of equipment used
to measure the energy removed by the cooling coil of

the metering chamber.
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PB88-189592 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Thermal Resistance Measurements of a Well-Insu-
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Final rept.,
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Sponsored by Department of Energy, Washington, DC.
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Thermal resistance measurements of a well-insulated

residential wall are conducted using a calibrated hot

box operated under a range of winter and summer cli-

matic conditions. The wall consists of two insulated

wood-frame sections with staggered framing. The
measured thermal resistance is examined as a func-

tion of mean wall temperature and compared with pre-

dictions using the ASHRAE parallel-path method, the
ASHRAE isothermal-plane method, and a tempera-
ture-dependent thermal conductivity finite-difference

model. The effects of the compression of glass-fiber

blanket insulation and nail penetrations on the overall

thermal resistance are investigated.
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PB88-194030 Not available NTIS
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Accuracy in Pressurization Data Analysis.
Final rept.,
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Several different ratings of building airtightness are
used to report the results of fan pressurization tests.

These are generally based on airflow rates at specific

reference pressures, predicted by curve fits to the test

data. The statistical analysis used to obtain these
curves allows estimates of the uncertainties associat-
ed with these calculated airtightness ratings. The ac-
curacy of the various ratings of building airtightness

are important issues in airtightness standards enforce-
ment and the evaluation of retrofit effectiveness. In the
paper the authors present the various airtightness rat-

ings being used and discuss the uncertainties associ-
ated with these ratings due to measurement errors, fan
calibration, and test conditions. The authors also apply
standard statistical techniques to calculate confidence
limits for the predicted airflow rates used in the airtight-

ness ratings.
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In an effort to understand the dynamic interactions be-

tween a building shell, an HVAC system, and building

controls, a non-proprietary building system simulation

program called HVACSIM-i-, which stands for HVAC
SIMulation PLUS other systems, has been developed
at the National Bureau of Standards (NBS). HVAC-
SIM-i- consists of a main simulation program, a library

of HVAC system component models, a building shell

model, and an interactive front end program. The main
simulation program employs a hierachical, modular ap-

proach and advanced equation solving techniques to

perform dynamic simulations of building/HVAC/con-
trol systems. In the building shell model, a fixed time

step, selected by the user, is employed, while a vari-

able time step approach is used in the HVAC and con-
trol systems portion of a simulation. The paper pre-

sents the overall architecture of HVACSIM -i- , the main
simulation program, numerical methods used, HVAC
component models, the building shell model, and the

results of a sample simulation.
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Global Model for Building-Project Information:
Analysis of Conceptual Structures,
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The development of a global model for building-project

information requires a precise description of the mean-
ing of the information to be maintained. The report pre-

sents an analysis of the conceptual structures that are

available to specify that meaning using an 'as-de-

signed' global model as an example. The model is cur-

rently under development by the Architecture, Engi-

neering, and Construction (AEC) Committee of the Ini-

tial Graphics Exchanges Specification (IGES)/Product
Data Exchange Specification (PDES) Organization.
The key conclusion of the analysis is that a core se-

mantic vocabulary is needed. The core vocabulary de-
rives from how meaning is expressed without regard
for specific domains of information. Preliminary ele-

ments of such a core vocabulary are defined. Further,

a means by which that core is extended to add neces-
sary domain-specific semantics is presented. The
analysis has identified those aspects of developing a
global model for building-project information that

should proceed in the context of a broad interdiscipli-

nary effort to represent information and those that re-

quire extensive technical input from the building indus-

try.
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A distributed, microprocessor based direct digital con-
trol (DDC) energy management and control system
was developed and installed in an eleven story office

building in Gaithersburg, Maryland. Over a period of

one year the performance of this system under various

control strategies was investigated along with the per-

formance of a conventional pneumatic control system.
The quality of control and performance trends for the

two control systems were compared. Overall, the DDC
system was found to maintain better control of the

supply air temperature and to follow reset schedules
more closely than the pneumatic system. One air han-
dling unit performed as well under pneumatic control

as it did under DDC in maintaining a supply air setpoint,

but it did not precisely follow the reset schedule. Each
air handling unit was found to have different perform-

ance characteristics while under pneumatic control,

but all units behaved essentially the same under DDC.
The results indicate that a pneumatic system can per-

form as well as a DDC system but more effort is re-

quired to maintain system performance.

800,086

PB88-232855 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Revised Unitary Heat Pump Specification for Mili-

tary Family Housing,
W. Mulroy, S. Weber, and D. Didion. Jun 88, 49p
NBSIR-88/3805
Sponsored by Corps of Engineers, Washington, DC,
Department of the Air Force, Washington, DC, and
Naval Facilities Engineering Command, Alexandria,

VA.

Keywords: 'Heat pumps, Residential buildings, Military

facilities. Equipment specifications. Heating equip-

ment. Armed forces procurement.

The purpose of the report is to revise and update the

unitary heat pump specifications developed in 1976
which addressed the requirements for performance,
testing, rating, design, safety, serviceability and reli-

ability for the system and components; and conform-
ance conditions. The document is intended for guid-

ance in military procurement and applies to hermetic
electrically-driven vapor compression unitary heat
pumps of the remote (split) and packaged (integral)

types, the air-to-air and water-to-water classes, and
sizes from 12,000 to 135,000 Btu/h for both heating

and cooling functions. The report reflects changes in

specifications such that the qualified units would be
compatible with current available commercial prod-

ucts. It also addresses installation practices and offers

a new life cycle costing criteria for competitive selec-

tion. It is written in the format of a draft specification.

800,087

PB88-238621 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.
Simplified Model for Predicting Cumulative Sensi-
ble Cooling Loads.
Final rept.,

D. M. Burch, A. H. Fanney, and B. A. Licitra. 1988,

22p
Sponsored by Department of Energy, Washington, DC.
Pub. in ASHRAE (American Society of Heating, Refrig-

eration and Air-Conditioning Engineers) Transactions,

v94 pt2 22p 1988.

Keywords: 'Buildings, 'Environmental engineering,

'Air conditioning, Computerized simulation. Forecast-

ing, Temperature control. Reprints, 'Cooling load.

The paper presents the development and use of a sim-

plified model for predicting the cumulative sensible

cooling load for a single-zone building. Cooling load

predictions are compared to results obtained using the

detailed Thermal Analysis Research Program (TARP),
a sophisticated computer model previously developed
at the National Bureau of Standards. Weekly sensible

cooling loads, predicted by the simplified model,
agreed to within 3 percent of the values predicted by
TARP. The investigation described within the paper re-

veals that the effect of thermal mass could not be in-

corporated within a simplified model due to complex
interactions between the structure of a building, fur-

nishings within the building, and climatic conditions.

800.088

PB89-136295 PC A08/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Building Environment Div.
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Interaction of Lighting, IHeating and Cooling Sys-
tems in Buildings. Interim Report,
S. J. Treado, and J. W. Bean. Dec 88, 153p NISTIR-
88/3860
Sponsored by Department of Energy, Washington, DC.
Office of Buildings and Community Systems.

Keywords: "Lighting systems, "Buildings, "Cooling
load, "Energy efficiency, Test facilities. Fluorescent
lamps. Heat transmission. Lightness, Monitoring,

Space HVAC systems. Peak load, Energy conserva-
tion. Electric utilities.

The effect of interactions between building lighting,

heating and cooling systems on the energy perform-
ance of the lighting system and cooling loads is exam-
ined, based on detailed full-scale measurements and
supporting computer simulations. A test facility was
designed, constructed and operated to emulate an
office space with recessed fluorescent lighting. The
test facility was extensively instrumented to monitor
lighting power, cooling load, surface and air tempera-
tures, heat flows and light levels. 398 measured pa-
rameters were averaged and recorded every two min-
utes during testing. The interim report describes pre-

liminary results from the research effort. The results

showed that the lighting system can be constrained to

operate at its most efficient level, if the fluorescent

lamps are cooled sufficiently. A two-term exponential
relation with four regression coefficients was found to

fit the measured data well.

800,089

PB89-137681 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Environment Div.

Rating of Mixed Split Residential Air Conditioners.
Final rept.,

P. A. Domanski. 1988, 1 1p
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of Annual Symposium on Improv-
ing Building Energy Efficiency in Hot and Humid Cli-

mates (5th), Houston, TX., p1-1 1 Sep 88.

Keywords: *Alr conditioners, "Ratings, Evaporators,
Expansion cooling. Fans, Computation, Reprints.

A methodology is presented for rating the performance
of mixed, split residential air conditioners. The method
accounts for the impact on system performance of the
indoor evaporator, expansion device and fan; three
major components that are likely to be substituted for

the matched components in a mixed system. The
method allows calculation of capacity at 95 deg F
rating point and seasonal energy efficiency ratio,

SEER, without performing laboratory test of the com-
plete system. Limitations of the procedure, present
work, and anticipated improvements are also dis-

cussed.

800.090

PB89-141097 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Tracer Gas Techniques for Studying Building Air
Exchange,
A. K. Persily. Feb 88, 39p NBSIR-88/3708

Keywords: 'Air flow, "Buildings, Ventilation, Measure-
ment, Fluid infiltration. Performance evaluation. Tracer
gas.

A variety of procedures have been developed that

employ tracer gases to examine the air exchange
characteristics of buildings. These procedures enable
the examination of several features of building air ex-
change including ventilation rates, air movement within

buildings, and building envelope airtightness. The
paper reviews tracer gas measurement techniques
that have been used to study air exchange in buildings.

Back-ground information is discussed such as the in-

strumentation used in these tests, building features
that influence their application, and the fundamental
theory of tracer gas measurement. Several specific ap-
plications are discussed including air exchange rate

measurement in large buildings, low-cost procedures
for measuring air exchange rates in large numbers of

buildings, techniques for evaluating the performance
of air distribution systems, and pressuhzation testing of
envelope airtightness in large buildings. A detailed bib-

liography is also included to facilitate a more thorough
examination of the topics discussed.

Building Equipment, Furnishings, &
iVIaintenance

800,091
PB88- 1 69982 PC A 1 0/MF A0

1

National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.
Effect of Cigarette Characteristics on the Ignition
of Soft Furnishings.
Technical note (Final),

R. G. Gann, R. H. Harris, J. F. Krasny, R. S. Levine,
H. E. Mitler, and T, J, Ohiemiller. Jan 88, 21 7p NBS/
TN-1241
Also available from Supt. of Docs, as SN003-003-
02846-1.

Keywords: "Ignition, "Furniture, "Upholstery, Combus-
tion, Flammability testing, Bedding equipment, "Ciga-
rette smoking.

The research was performed by the NBS Center for

Fire Research under the Cigarette Safety Act of 1 984.
Cigarette-initiated furniture fires are the leading cause
of fire deaths and injuries in the United States. The ob-
jectives of the project was to determine those proper-
ties of cigarettes that have an impact on their ignition

of furniture. Experiments were performed on small-
scale representations of furniture as well as actual

chairs. Experimental cigarettes, varied parametrically
in six different characteristics, were used, along with

some patented ('fire-safe') and representative com-
mercial cigarettes. These experiments demonstrated
significant differences in performance among the ciga-

rettes used and led to further understanding of the fea-

tures of the burning process that affect energy transfer

to (and subsequent ignition of) furniture. Four cigarette

characteristics were found to reduce ignition propensi-
ty: filter tip; low tobacco density; reduced circumfer-

ence; and low paper permeability.

800,092
PB88-177654 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Equipment Div.

Thermal Performance Comparisons for Solar Hot
Water Systems Subjected to Various Collector and
Heat Exchanger Flow Rates.
Final rept.,

A. H. Fanney, and S. A. Klein. 1988, lip
See also PB85-207173. Sponsored by Department of

Energy, Washington, DC. Office of Solar Heat Tech-
nologies.

Pub. in Solar Energy 40, n1 pi -1 1 1 988.

Keywords: Hot water heating. Thermal efficiency. Per-
formance, Reprints, "Solar water heaters.

The thermal performance of solar domestic hot water
(SDHW) systems is influenced by the rate at which
heat transfer fluids within the system are circulated. An
experimental investigation has been conducted at the
National Bureau of Standards to quantitatively evalu-
ate the influence of flow rates, both for SDHW systems
that circulate potable water directly through the solar

collector array and for systems that employ an external
heat exchanger to transfer heat from the solar collec-

tor array to the potable water. The article presents
data from side-by-side experiments that shows im-

provements in overall SDHW system performance as a
result of lowering the collector fluid flow rate for direct

systems utilizing conventional return tubes. Although
they are limited to one location, specific system con-
figurations, and time periods, these experimental re-

sults support the general conclusions reached in earli-

er experimental and simulation studies regarding the
advantage of reduced collector flow rates. Side-by-
side experiments were also performed for SDHW sys-

tems in which the tanks were fitted with return tubes
designed to reduce internal tank fluid mixing. The re-

sults of these experiments show only a small differ-

ence in overall performance for the systems operated
at conventional and reduced collector flow rates. Side-
by-side tests of an indirect SDHW system that employs
an external heat exchanger did not show improved
performance at reduced tankside flow rates. A simula-

tion study of an indirect SDHW for a range of heat ex-

changer designs and collector and tankside capaci-
tance rates concluded that an optimum collector-side

capacitance rate does not exist and an optimum tank-
side capacitance rate occurs only for heat exchangers
with overall heat transfer coefficients much larger than
that used in the experiments.

800,093
PB^8-181953 PC A03/MF A01

Rutgers - The State Univ., New Brunswick, NJ.
Heat Transfer from a Negatively Buoyant Wall Jet.
Annual rept.,

K. Kapoor, and Y. Jaluria. Feb 88, 46p NBS/GCR-
88/541
Contract NB83-NADA-4047
Sponsored by National Bureau of Standards (NEL),
Gaithersburg, MD. Center for Fire Research.

Keywords: "Heat transfer, "Fires, "Buildings, Mathe-
matical models, Plumes, Walls, Convection.

An experimental investigation has been carried out on
the heat transfer characteristics of a turbulent, nega-
tively buoyant, two-dimensional wall jet. A jet of hot air

is discharged adjacent to a water-cooled, isothermal
surface in an extensive environment. The heat transfer
to the surface from the elevated-temperature jet is

measured along the isothermal surface for several
values of wall, jet and ambient temperatures. Wide
ranges of Grashof number, Gr and Reynolds number,
Re, are investigated. The total heat transfer to the iso-

thermal surface is obtained.

800,094
PB88-183959 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.
Comparisons of NBS/Harvard VI Simulations and
Full-Scale, Multi-Room Fire Test Data,
J. A. Rockett, M. Morita, and L. Y. Cooper. Jul 87,

67p NBSIR-87/3567
See alsoPB84-226471.

Keywords: "Fire models. Simulation, Validation, "Com-
partment fires. Full scale compartment fire experi-
ments. Multi-room fires.

The NBS/Han/ard VI multiroom fire model computer
code was used to simulate results of previously report-

ed full-scale, multi-room fire experiments. The tests
and simulations involved: four different compartment
configurations made up of two or three rooms con-
nected by open doorways, four different fire types gen-
erated by a methane burner located in the room identi-

fied as the burn room and up to four different doorway
openings between the burn room and the adjacent
space. A total of nineteen different tests were carried

out and simulated. Comparisons between simulated
and measured parameters of the fire-generated envi-

ronments are reviewed. While the computer code is

generally found to provide excellent simulations for the
entire range of tests, several areas in modeling detail

are identified as requiring clarification, research, and
further improvement. The improvements should be in-

corporated in future versions of the NBS/Harvard
Multi-Room Fire Model.

800,095
PB88-192414 PC A05/MF A01
Dayton Univ., OH. Research Inst.

Improved Furniture Fire Model within 'FAST' HEM-
FAST-2.
Interim technical rept.,

M. A. Dietenberger Mar 88, 84p UDR-TR-87-135,
NBS/GCR-88/545
Grant NANB-SD0557
See also PB85-1 37685. Sponsored by National

Bureau of Standards (NEL), Gaithersburg, MD. Center
for Fire Research.

Keyv^ords: "Fires, "Furniture, Mathematical models,
Burning rate. Numerical analysis. Combustion prod-

ucts. Heat transfer. Soot, Calorimeters, Houses, Build-

ings, HEMFAST computer program.

The current research concentrated on some areas of

improvement in the HEMFAST code with the goal of

quantitative furniture fire predictions. The bench scale

data processing routines is revised to take advantage
of the recent upgrades in the cone calorimeter appara-
tus and of the consequential new scaling relationships

for the materials burning rates and combustion prod-

ucts. The prediction accuracy of the furniture fire mod-
ules is improved by restructuring the code for better

time integration of virgin surface temperature, flame
front positions, and local burn history. Other improve-
ments include a model of convective heat transfer on
burning areas and a new soot formation model. A theo-
retical relationship between the specific soot extinction

area exiting the flame and the flaming soot absorption
coefficient was developed and partially validated. The
cone calorimeter database of several furniture materi-

als was processed into a form that can be used by the
furniture fire modules for arbitrary sized fires.
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800,096
PB88-192448 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.

Automated Maintenance Management Program.
Part 1: Quantitative Assessment of the Exterior

Condition of Metal Buildings and Roofing Systems
via Computer Image Processing,
J. W. Martin, D. P. Bentz, L. Kaetzel, and M. E.

McKnight. Mar 88, 32p NBSIR-88/3719
Sponsored by Tri-Services Building Materials Investi-

gation Program Committee.

Keywords; 'Maintenance management, 'Manage-
ment systems, Automation, Computer applications.

Military facilities, Metal coatings. Roofing, Buildings,

Degradation, Pattern recognition, 'Image processing.

Data base management.

Automation of a maintenance management program
could result in considerable benefits in terms of time,

money, and aesthetics to any facilities' maintenance
program. An integrated system combining computer-

ized condition assessment, database management,
and expert systems could serve to automate the main-

tenance management process. One part of such a

system, the use of computer image processing to

quantitatively assess the exterior condition of build-

ings, is presented. Computer image processing hard-

ware and software are reviewed and the special con-

cerns present in applying image processing to condi-

tion assessment are addressed. Examples of the ca-

pability of image processing to quantify the degrada-
tion of coated surfaces and roofing systems are pre-

sented. Finally the integration of image processing into

an overall automated maintenance management pro-

gram is discussed.

800,097
PB88-215504 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Analysis of the Influence of Piston Effect on Eleva-
tor Smoke Control,

J. H. Klote. Apr 88, 25p NBSIR-88/3751
See also PB82-254814.

Keywords: 'Fires, 'Air circulation, 'Smoke,
Elevators{Lifts), Stairways, Pressurizing, Fire safety.

Air flow, Differential pressure, Fortran, 'Building fires,

'Smoke control.

The paper is part of a joint project between the United
States and Canada to evaluate the feasibility of using

elevators for the evacuation of the handicapped during

a fire. The transient pressures produced when an ele-

vator car move in a shaft are a potential problem for

elevator smoke control. Such piston effect can pull

smoke into a normally pressurized elevator lobby. The
paper presents an analysis of an elevator smoke con-
trol system emphasizing the influence of piston effect

on system performance. For most elevators the prob-
lem can be overcome by designs that prevent smoke
from being pulled into lobbies, and equations for the
amount of pressurization air to accomplish this are de-
veloped for two arrangements of supply air outlets.

Where this approach is not feasible, the methods of

analysis presented in the paper can be used to deter-

mine smoke infiltration for a hazard analysis.

800,098
PB88-219571 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.
Small Flame Ignitability and Flammability Behavior
of Upholstered Furniture Materials,
J. F. Krasny, and D. Huang. Jun 88, 25p NBSIR-88/
3771

Keywords: 'Fire resistant materials, 'Upholstery, 'Fire

tests. Ignition, Furniture, Household fabrics, Flames,
Calorimeters, Thermal radiation, Bunson burners.
Cone calorimeters.

Identical upholstered furniture fabric and padding
specimens were exposed to four increasingly severe
small flaming ignition sources and to a radiant source.
The small ignition sources were partly patterned after

Bunsen burner tests. For the radiant source, the Cone
Calorimeter was used, and specimens were exposed
to irradiances of 10 and 1 5 kilowatts per square meter.
A wide range of ignition properties was found, depend-
ing on both the cover fabric and padding. The relation-

ship between Cone Calorimeter and small scale igni-

tion tests was generally as follows: Specimens, which.

when exposed in the Cone Calorimeter at 1 5 kilowatts

per square meter irradiance, reached a heat release

rate of 50 kilowatts per square meter in less than 60
seconds generally were ignited by the two smaller

sources used. Conversely, specimens which reached
this heat release rate in longer times generally had
greater small flame ignition resistance. Suggestions

are also made for further improvements in the design

of small scale flaming ignition and Cone Calorimeter

tests for specimens combining an upholstery fabric

and a padding.

800,099
PB89-101646 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Fire Measurement and Research Div.

Use of Computer Fire Models for Analyzing Ther-
mal Detector Spacing.
Final rept.,

D. W. Stroup, and D. D. Evans. 1988, 13p
Pub. in Fire Safety Jnl. 1 4, p33-45 1 988.

Keywords; 'Fire detection systems, 'Fire alarm sys-

tems. Fire hazards, Fire protection. Sprinkler systems.
Mathematical models, Reaction time, Spacing, Re-
prints, 'Heat detectors, US NBS.

The paper presents a methodology for evaluating heat
detection systems installed in buildings. Previous work
for use primarily in designing new thermal fire detec-

tion systems was used as a starting point. The previ-

ous work was enhanced and supplemented to make it

more useful for evaluating existing systems. The re-

sulting equations were programmed into a user-inter-

active computer program. The program is available in

both BASIC and FORTRAN and will run on main-
frames as well as personal computers. A modified ver-

sion of the FORTRAN program was used to develop
an extensive set of tables listing detector activation

times for given building geometries, detector charac-

teristics, and fire growth rates. These tables are useful

for quick evaluation of alternative heat detector instal-

lations. Practical examples are used to illustrate the

utility of the concepts presented in the tables and com-
puter programs.

Building Standards & Codes

800, 100
PB89-1 18848 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Materials Div.

Structural Standards Activities: ACI, ASCE, ASTM,
and NBS.
Final rept.,

J. H. Pielert. 1984, 2p
Pub. in Code News, n2 p7-8 1 984.

Keywords; 'Engineering standards, 'Building codes,
Specifications, Structural design, Construction indus-

try. Civil engineering.

The paper describes the importance of structural

standard specifications, practice and test methods in

addressing the nation's infrastructure issue. The status

of current standards activities are included with em-
phasis on the ASCE Standards Committee on Condi-
tion Assessment of Existing Buildings.

800.101
PB89-1 23236 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Materials Div.

Review of Preliminary Performance Criteria for

Tensile and Tensile Fatigue Tests of Bituminous
Roofing Membranes.
Final rept.,

H. W. Busching, W. J. Rossiter, and R. G. Mathey.
1987, 20p
Pub. in Durability of Building Materials 4, n4 p323-342
Apr 87.

Keywords: 'Bitumens, 'Roofing, 'Performance stand-
ards, Membranes, Tensile strength, Tension tests,

Fatigue(Materials), Durability, Elastic properties. Brittle

fracturing, Viscoelasticity, Strains, Reprints.

Alternative approaches are reviewed for revision of the
NBS preliminary performance criteria for tensile

strength and tensile fatigue strengih of bituminous
membrane roofing. Five approaches-elasticity theory.

brittle fracture, viscoelasticity theory, strain energy and
finite element techniques-were considered. Their ad-

vantages and limitations were identified and use of the

strain energy approach for both tensile strength and
tensile fatigue strength was recommended.

800 102

PB89-131916 PC A03/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Building Technology.
Report of Roof Inspection: Partial Delamination of
Adhesive-Bonded Seams at an Army Facility,

W. J. Rossiter, and J. F. Seller. Nov 88, 43p NISTIR-
88/3893
Sponsored by Army Engineer District, Baltimore, MD.

Keywords: 'Roofs, 'Adhesive bonding,
'Seams(Joints), Inspection, Military facilities. Perform-
ance evaluation. Surfaces, Rubber seals. Field tests,

Flexural strength. Comparison, Contamination, Mem-
branes.

The document was prepared at the request of U.S.

Army Engineer District, Baltimore, to provide assist-

ance in obtaining data on the delamination of seams of

an EPDM roofing system at Fort Belvoir, Virginia. The
investigation was beneficial to NIST, because it provid-

ed an opportunity to characterize adhesive-bonded
seams in service and to obtain data relative to NIST
laboratory research on the effect of surface contami-
nation on seam performance. Seam specimens were
taken from the roof and analyzed for peel strength and
surface condition of the rubber. In addition, seams
were prepared in the laboratory using the same brand
name rubber/adhesive system to obtain peel-strength

values for comparison with those measured for the
field specimens. The results of the study indicated that

the field specimens had low T-peel bond strengths in

comparison to the strengths achieved by the laborato-

ry-prepared seams.

Construction Management &
Techniques

800 103

PB88-181961 PC A05/MF A01
National Bureau of Standards, Gaithersburg, MD.
Procedures for Sprinkler Anchor Installation on
Surfaces vi/ith Fireproofing Materials,

R. G. Mathey, L. I. Knab, J. L. Gross, and J. A.

Small. Feb 88, 76p NBSIR-87/3676
Sponsored by Public Buildings Ser\/ice, Washington,
DC.

Keywords: 'Air pollution abatement, 'Buildings,

'Sprinklers, 'Fire resistant materials. Installing,

Anchors(Fasteners), Fibers, Concrete slabs. Tests,

Asbestos, Encapsulating, Procedures, Indoor air pollu-

tion.

Procedures were developed for limiting the release of

fibers from fireproofing material during sprinkler

hanger anchor installation on steel deck/concrete
floor slab surfaces. These procedures were needed by
the General Services Administration (GSA) for installa-

tion of sprinkler systems in buildings having fireproof-

ing containing asbestos. A prototype floor slab having
spray-on friable mineral wool fireproofing was used in

laboratory tests. The mineral wool fireproofing was
used as a model system for fireproofing containing as-

bestos. The various combinations of mechanical an-

choring procedures (use of drills or powder-actuated
gun) and encapsulation procedures tested limited the

fiber release to a range of values of 0.000 to 0.055 f/cc

(fibers per cubic centimeter) as compared to a range of

values of 0.26 to 0.82 f/cc for procedures without en-

capsulation. Encapsulation was shown to be effective

as evidenced by much higher levels of fiber release
during testing without encapsulation. Because there is

no known correlation between the release of mineral

wool fibers and asbestos fibers, it was recommended
that the procedures developed be evaluated by GSA in

buildings having fireproofing containing asbestos. An
air sampling protocol was developed for use by GSA in

evaluating the procedures in the field. Subsequently
field tests were conducted by GSA. The laboratory and
field studies provided GSA with an effective proce-
dure, measurement method, and decision tool for in-

stallinq sprinkler hanger anchors in steel deck/con-
crete floor slabs having fireproofing materials.
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800, 104
PB88-200316 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Computer Integrated Construction.
Final rept.,

R. N. Wrigtit. 1988, 8p
Pub. in lABSE Periodica 1 ,

pi 7-24 Feb 88.

Keywords: 'Buildings, Autonnation, Reprints, 'Comput-
er integrated construction, Computer aided design,

Robotics.

Computer integrated construction denotes a system
for ttie automatic excfiange of information between
participants and devices in ttie construction process
throughout the project life cycle (design to construc-

tion to end use). A principal requirement is that open
systems of software and hardware are needed by the

nature of the U.S. construction industry for successful
automation in the construction project.

Construction Materials, Components,
& Equipment

800 105
PB88-169826 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Friability of Spray-Applied Fireproofing and Ther-
mal Insulations: The Basis for a Field Test Method,
W. J. Rossiter, W. E. Roberts, and R. G. Mathey.
Dec 87, 59p NBSIR-87/3621
Sponsored by General Services Administration, Wash-
ington, DC.

Keywords: "Asbestos, 'Friability, Ivlechanical tests.

Thermal insulation. Indoor air pollution. Risk, Fibers,

Flameproofing, Field tests.

The investigation was Phase 1 of a two part study to

develop a test method that can be used in the field to

measure the friability of spray-applied fireproofing and
insulating materials containing asbestos fibers. Four
test methods were selected; compression/shear, in-

dentation, abrasion, and impact. For each of the four

tests, mechanical devices were devised by modifica-
tion of existing material test apparatus. A description of

the test devices is given in the report.

800, 106
PB88-187711 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
lyiD. Building Materials Div.

Single-Ply Roofing~A Decade of Change.
Final rept.,

W. J. Rossiter. 1985, 4p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News, p32-35 Sep 85.

Keywords: 'Roofing, Reprints.

No abstract available.

800, 107
PB88-189212 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Materials Div.

Weatherization of Residences: Criteria for Thermal
Insulation.

Final rept.,

W. J. Rossiter, and R. G. Mathey. 1985, 16p
See also PB84-241 728.
Pub. in Jnl. of Thermal Insulation 8, p298-313 Apr 85.

Keywords: 'Weatherization, 'Houses, 'Materials, Cri-

teria, Thermal insulation, Weatherproofing, Storm win-
dows. Doors, Weatherstripping, Thermostats, Fire

safety. Energy conservation. Reprints.

Criteria were developed for retrofit materials and prod-
ucts included in the DoE Weatherization Assistance
Program. These materials and products were thermal
insulation, storm windows and doors, replacement
windows and doors, caulks and sealants, weatherstrip-
ping, vapor retarders, clock thermostats, and replace-
ment glazing. The criteria were based on a consider-
ation of factors such as thermal performance, fire

safety, durability, quality, conformance to building

codes, use, and ease of insulations. The paper pre-

sents the criteria for thermal insulations developed in

the study. The criteria are based on conformance to

existing specifications and standards. Fire safety re-

quirements for thermal insulations are recommended
with regard to the use and locations where they are
installed.
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Final rept.,
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1985, 4p
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Salt water modeling has been applied to study fire-in-

duced flows in a multiroom structure. The form of phys-
ical modeling substitutes dyed salt water moving in

fresh water for hot gas moving in a cold gas. Tests
were conducted in an inverted 1 /20 scale clear plastic

model of an NBS full-scale fire test facility. Salt water
results are shown to be in good agreement with fire

test results previously obtained in the full-scale facility.

800, 109
PB88-194055 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Equipment Div.

Field Measurement of Heat Flow Through Win-
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Estimation of the performance of such fenestration
products as windows, glass patio doors, and skylights,

particularly as they affect energy use in buildings, com-
monly involves the calculation of the rate of heat trans-

fer using heat transfer data such as thermal transmit-

tance (U-value). Manufacturers have usually tested
their products in the laboratory at standard winter

design conditions by one of the following hot box tech-
niques: the AAMA test method (1), the ASTM C236
Guarded Hot Box method (2), or the ASTM C976 Cali-

brated Hot Box method (3). The differences and the
similarities between each of these test methods have
been described by Goss (4). Laboratory test results

have shown the thermal performance of windows to

have greater sensitivity to climatic variables such as air

temperature and wind velocity then anticipated (5).

Therefore, window manufacturers' performance data
based on testing done at winter design conditions may
not be directly applicable for estimating energy per-

formance over a heating and/or cooling season.
These concerns suggest that an alternative method for

evaluating thermal performance of competing window
designs is by long-term, side-by-side testing in the
field, with controlled interior temperatures.
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Effect of Application Parameters on Adhesive-
Bonded Seams in Single-Ply Membranes.
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W. J. Rossiter. 1985, 8p
Pub. in Proceedings of International Symposium on
Roofing Technology, Gaithersburg, MD., p383-390
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Adhesive-bonded <"3ms in commercially-available

EPDM and neopiene roofing membrane materials

were prepared under a variety of application conditions

to investigate the effects of the conditions on the re-

sulting bond. Factors included in the study and consid-
ered to have possible effect on the adhesive-bond
were lap lengtfi, surface contamination of the rubber,
moisture, temperature, and voids in the lap. Lap shear
specimens were tested in tension. The load and ulti-

mate elongation at specimen failure were compared
as related to the conditions under which the speci-
mens were prepared or to the presence of voids in

seam. The results indicated that in most cases the ap-
plication conditions had little effect on the measured
load and ultimate elongation of the test specimens. In

particular, specimens with voids had, in many cases,
values of load and ultimate elongations comparable to

those of the control specimens. Based on the results,

the adequacy of the lap shear test to detect possible
differences in bond strength due to differences In the
application conditions was questioned.
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Protective coatings on buildings and other structures

deteriorate over time. As the deterioration proceeds,
the coating begins to fail to protect the substrate, leav-

ing the substrate vulnerable to attack by the environ-
ment. Deterioration of the protective coating and/or
the substrate ultimately necessitates maintenance.
Selection of a cost-effective coating maintenance pro-

cedure for a structure requires an assessment of the
condition of the coating and substrate surface. The
paper describes a semi-quantitative approach to con-
dition assessment of coatings and substrate surfaces.

General factors that should be considered in develop-
ing assessment procedures are discussed, and a spe-
cific CA procedure for use on buildings with metal
siding and roofing is described.
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The paper is based on the text of a talk given at a
RILEM seminar on Durability of Building Materials. It

reviews some of the recent non-proprietary research
on the durability of building materials carried out in the

U.S. It also reviews activities in RILEM which have
stimulated the generation or dissemination of knowl-
edge on durability of building materials. The paper em-
phasizes the need for international collaboration in du-
rability research.
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'Fire Research Publications, 1987' is a supplement to

previous editions, the last five editions are as follows;

1982 - NBSIR 83-2706 - PB83-239015; 1983 - NBSIR

14
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84-2871 - PB84-217066; 1984 - NBSIR 85-3153 -

PB85-208502; 1985 - NBSIR 86-3372 - PB86-208317;

1986 - NBSIR 87-3555 - PB88-1 09889. Only publica-

tions prepared by members of the Center for Fire Re-

search! (CFR), by other National Bureau of Standards

(NBS) personnel for CFR, or by external laboratories

under contract or grant from the CFR are cited.
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The report is a review of the properties and perform-

ance of autoclaved aerated concrete. The material has

a relatively low thermal conductivity combined with

loadbearing capacity for use in structural and non-

structural applications. This feature may make its use

attractive for energy-conserving applications. The
review addresses an overview of the manufacturing

process, uses of autoclaved aerated concrete in build-

ing constructions, properties, energy considerations,

the availability of code-related documents, and stand-

ards. Uses include block and panel construction in

both loadbearing and non-loadbearing applications for

walls, floors, and roofs. Many properties are reviewed

including density, fire resistance, moisture expansion

and shrinkage, strength, structure, and thermal con-

ductivity.
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The development of experimental data for use in com-
puter fire model accuracy assessment is described.

The tests were conducted in a heavily instrumented

structure to provide data on temperatures and mass
and heat flows in a simple multi-room configuration.

Several series of carefully designed experiments were
carried out changing important physical parameters
one at a time with several replicates of each configura-

tion. The current state of understanding in computer
fire model accuracy assessment is discussed with the

data presented forming an example of one step of the

process.
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A computer-controlled video shadowgraph was used
to collect data on the spray characteristics of a com-
mercially available sprinkler head. A total of 15 tests

were carried out that measured spray characteristics

at different positions close to the sprinkler head. Tests
were conducted using two different water flow rates,

one and two liters per second. Droplet diameters were
measured and analyzed to produce graphic presenta-
tions of normalized cumulative volume and cumulative
number vs. droplet diameter data. In addition, a com-
parison was made between the droplet diameters
measured using the video analyzer and droplet sam-
ples collected in a light oil and measured manually
using a microscope. The data are also compared with

results found in the literature.
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The physical basis and associated mathematical

model for estimating the fire-generated environment

and the response of sprinkler links in well-ventilated,

curtained compartment fires with fusible link-actuated

ceiling vents is developed. Complete equations and
assumptions are presented. Phenomena taken into

account include: the flow dynamics of the upward-

driven, buoyant fire plume; growth of the elevated-tem-

perature smoke layer in the curtained compartment;

the flow of smoke from the layer to the outside though

open ceiling vents; the flow of smoke below curtain

partitions to building spaces adjacent to the curtained

space of fire origin; continuation of the fire plume in the

upper layer; heat transfer to the ceiling surface and the

thermal response of the ceiling as a function of radial

distance form the point of plume-ceiling impingement;

the velocity and temperature distribution of plume-

driven near-ceiling flows and the response of near-ceil-

ing-deployed fusible links as functions of distance

below the ceiling and distance from plume-ceiling im-

pingement.
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The 9th Joint Panel Meeting of the United States-

Japan Panel on Fire Research and Safety was held

jointly with the Combustion Toxicity and 6th Expert

Meeting of the U.S.-Japan-Canada Cooperative Re-
search Group on Toxicity of Combustion Products

from Building Materials and Interior Goods at the Fac-

tory Mutual Research Corporation, Norwood, MA.
Technical sessions were in the areas of: Fire and
Smoke Physics; Risk, Hazard and Evacuation; and Fire

Toxicity and Evacuation. Progress reports were pre-

sented in each area, in addition to state-of-the-art

papers.
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Nondestructive evaluation (NDE) methods for evaluat-

ing in situ construction materials and for condition as-

sessment of building components and systems were
identified and are described. The report is intended to

help inspectors and those involved in condition as-

sessment choose appropriate NDE methods for spe-

cific building materials, components, and systems. Im-

portant properties of building materials along with im-

portant performance requirements for building compo-
nents are listed, and appropriate NDE methods for de-

termining these properties are recommended. In many
cases the advantages and limitations of the NDE
methods are presented. In a related aspect of the

study, current Navy practices relative to the use of

NDE methods in the construction and service cycle of

buildings and other structures were reviewed. Navy
Guide Specifications were examined for required tests,

both NDE and destructive, of in situ building materials

and components.
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Because of equipment and system performance prob-

lems which have occurred in jails and prisons, the Na-

tional Institute of Corrections (NIC), U.S. Department
of Justice, initiated a study at the Center for Building

Technology, National Bureau of Standards (NBS) in

September 1 986. The general objective of the study is

to develop guidelines, test methods and the technical

bases for standards which would assist in the selec-

tion, application, and maintenance of building materi-

als, equipment and systems for use in detention and
correctional facilities. During the first year of the study,

the primary focus has been on determining the state-

of-the-art in the design and construction of detention

and correctional facilities. Specific emphasis was
placed on identifying performance problems associat-

ed with various materials, equipment and systems, as

well as reviewing available guidelines, standards, etc.

which are or can be used by architects and correction-

al officials in the planning and design of new correc-

tional facilities. Based on information presented, there

are many important criteria and standards which need
to be developed for improving the selection of maten-
als, equipment and systems.
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Ten large-scale single compartment fire tests were
performed using two polyurethane foams and a cotton

upholstery fabric. Animals were exposed to the prod-

ucts of decomposition of cushion assemblies burned
under three different combustion modes: smoldering

combustion; flaming combustion; and smoldering-to-

flaming transition combustion. Comparison of gas
yields (CO, C02, and HCN) between these tests and
prior large- and small-scale tests showed that the CO
and C02 yields agreed within a factor of 3, while the

NBS Toxicity Protocol produced 10 times more HCN in

the flaming mode and ramped heating mode than the

large-scale tests. Model calculations showed that

within-exposure animal deaths in small- and large-

scale tests correlated with model values greater than

0.7. Burn room animal deaths could not be explained in

terms of the four gases used in the N-gas model.
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Results from a study to determine the cause of the Oc-
tober 28, 1985 collapse of a masonry wall under con-

struction in Pawtucket, Rl are presented. The wall was
a 60 ft-3 in. long, 23 ft-6 in. high partially reinforced

concrete masonry wall supported by wooden braces.

The study included: inspection of construction plans

and specifications; review of construction records and
eyewitness accounts recorded immediately after the

collapse, as well as testimony from OSHA inspectors

and local building officials who visited the site a short

time after the collapse; examination of photographs
taken by OSHA inspectors and police investigators;

analysis of meteorological data; and a stability analysis

of the collapsed wall. It is concluded that the collapse

was probably caused by a gust of wind which exerted

lateral forces which exceeded the lateral-load capacity

of the wall and its supporting wooden braces. Contrib-

uting factors were the lack of grout in the masonry
cores which contained the steel reinforcement dowels
and the inadequate anchoring of the dowels in the

foundation.

800, 123

PB88-243399 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD.
Technical and Economic Analysis of CFC-Blown
Insulations and Substitutes for Residential and
Commercial Construction,
S. R. Petersen, and A. H. Fanney. Jul 88, 63p
NBSIR-88/3829
Sponsored by Department of Energy, Washington, DC.
Building Systems Div.

Keywords: 'Thermal insulation, 'Chlorine organic

compounds, 'Technology assessment. Economic
analysis. Fire resistant materials. Building boards. In-

sulating boards, Construction materials. Energy con-

servation.

The thermal performance and economics of rigid foam
insulating materials containing chloroflourocarbons

(CFC's) and alternative insulation materials that con-

tain little or no CFC. Residential walls (wood-frame and
masonry), commercial wall systems (frame, masonry,
and curtain wall) and commercial low-slope roof sys-

tems are examined in a wide range of climates in the

United States to determine the cost effectiveness of

rigid foam insulation materials. Economic substitutes

for insulation materials containing CFC exist; however,
they are not compatible with all types of wall/window
and roof systems and thus may make some wall and
roof systems impractical.
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The impact-echo method for nondestructive testing of

concrete was successfully used to locate honey-
combed concrete and an ungrouted metal duct and to

determine the depth of vertical surface-opening cracks
in concrete. The studies were carried out on laboratory

specimens that contained artificial flaws at known lo-

cations. Frequency analysis of recorded surface dis-

placement waveforms was used to determine the loca-

tion of the various flaws. Finite element studies of the

transient impact response of a solid containing simu-

lated honeycombing were also carried out to gain an
understanding of transient wave propagation through

such a solid.
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The NBS toxic hazard assessment test model is capa-
ble of measuring the toxic hazard of a single burning

item in a specific building or section of a building con-
sisting of several compartments on a single floor. Sub-
sequently, the model should be capable of predicting

the spread and involvement of a number of items in the

room of origin and be able to predict the spread of

heat, gases, and smoke to several floors of a building.

Further work on the model will include egress actions,

the incapacitating and irritant effects of combustion
products on occupants, and the impact of fixed fire

protection systems. Ultimately, the model will provide

a means of answering most questions they faced in

the fire protection field.
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The trip was part of a study mission sponsored by the

Technology Transfer Institute, and co-sponsored by
the Construction Robotics Laboratory at Carnegie
Mellon University. The study mission visited six of the

largest construction firms in Japan, a University, and a
Robotics Research Association. Perhaps the most im-

portant finding is that all the major Japanese construc-

tion companies have large research budgets and im-

pressive in-house research staff. Of the companies
visited, all had research laboratories staffed with more
than 200 people, and budgets in excess of $10 million.

These companies aggressively compete with each
other in many areas of advanced technology, including

construction robotics, and are actively transferring re-

sults from the research laboratory to the construction

site.
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The report describes the results of the second phase
of a study to develop a field test method for assessing

the friability of spray-applied fireproofing and thermal

insulating materials. Phase 2 is the laboratory evalua-

tion of the prototype devices for conducting surface

and bulk compression/shear, indentation, abrasion,

and impact tests. The results indicated that the surface

and bulk compression/shear, indentation, and impact

devices provided some measure of discrimination be-

tween samples subjectively judged as having 'high'

and 'moderate' friability. In contrast, the abrasion

device was non-discriminating in that, for all tests, a

residue was produced. It was concluded that all de-

vices be included in the field phase of the study using

in-place spray-applied fireproofings having different

levels of friability.
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The document was prepared at the request of U.S.

Army Construction Engineering Research Laboratory

(CERL) to provide assistance in developing plans for

conducting roofing research under its program enti-

tled, 'Evaluation of Roofing Materials Degradation
Processes'. Five areas of needed research dealing

with service-life prediction of membrane performance
were suggested. The suggestions are based on needs
of the industry in the area of service-life prediction as
described in the NIST research plan and the summary
of the Round Table Seminar on Roofing Research. Al-

though the research topics proposed cover the wide
range of newer membrane products currently available

in the U.S. industry, the link between the topics is that

of service-life prediction and quality assurance. Com-
pletion of the studies recommended in the report

would provide valuable information on membrane
properties and predictive methodologies.
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A physical basis for estimating the fire-generated envi-

ronment and the response of sprinkler links in well-

ventilated compartment fires with draft curtains and fu-

sible link-actuated ceiling vents is discussed. Phenom-
ena taken into account include: growth of the smoke
layer in the curtained compartment; the flow dynamics
of the buoyant fire plume; the flow of smoke through

open ceiling vents; the flow of smoke below draft cur-

tains; continuation of the fire plume in the upper layer;

heat transfer to the ceiling surface and the thermal re-

sponse of the ceiling; the velocity and temperature dis-

tribution of plume-driven near-ceiling flows and the re-

sponse of near-ceiling-deployed fusible links.

Structural Analyses

800, 130

PB88-194345 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Structures Div.

Wind Engineering: Recent Investigations and Re-
search Needs.
Final rept.,

E. Simiu. 1987, lip
Pub. in Proceedings of U.S.-Austria Joint Seminar, Sto-

chastic Structural Mechanics, Boca Raton, FL., May 4-

5, 1987, p41 1-421.

Keywords: Wind velocity, Wind directing. Buildings, Mi-

crometeorology. Offshore structures. Thunderstorms,

Tornadoes, 'Wind engineering. Wind effects, Wind
pressure.

A brief review of recent advances and of outstanding

topics in wind engineering is presented. The topics dis-

cussed include: the micrometeorological modeling of

thunderstorms and tornadoes; the modeling of the
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spatial coherence of longitudinal velocity fluctuations;

aero/hydroelastic problems in the modeling of compli-

ant offshore platform motions; improved procedures

for the probabilistic modeling of extreme wind speeds;

the estimation of wind directionality effects; the esti-

mation of conventional 1 -minute design loads for clad-

ding glass; the calibration against past practice of the

design of structures and parts sensitive to directional

effects.

800,131
PB88-217237 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.

Literature Review of Post-Installed Anchorage in

Concrete,
M. K. Johnson, H. S. Lew, and L. T. Phan. Jun 88,

66p NBSIR-88/3797

Keywords: *Anchors(Fasteners), "Concretes,

Loads(Forces), Tension, Shear stresses. Structural

members. Strength, Post installed anchors.

The report summarizes current knowledge of post-in-

stalled anchor behavior in concrete. Load-displace-

ment behavior and ultimate strength of each type of

post-installed anchor are discussed for different load-

ing conditions in both uncracked and cracked con-

crete. Most knowledge of anchor behavior concerns
the response to static tensile loads in uncracked con-

crete. Many aspects of anchor behavior require further

study, especially the behavior of anchors in cracked

concrete subjected to combined loadings.

800, 132
PB88-218219 PC A07/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.
Literature Review of Strengthening Methodolo-
gies of Existing Structures,
L. T. Phan, H. S. Lew, and M. K. Johnson. Jun 88,

126p NBSIR-88/3796

Keywords: 'Structural members, 'Reinforced con-

crete, Strength, Columns(Supports),
Beams(Supporls), Case studies. Construction joints.

Ductility, Buildings, Earthquake engineering.

The report reviews research studies relevant to struc-

tural strengthening existing reinforced concrete mem-
bers and frames. The majority of these studies dealt

exclusively with restoring or improving seismic resist-

ance of concrete columns and frames. A number of

case histories where various strengthening techniques
were applies in practice are reviewed. Most studies

identified ultimate failure in the strengthened struc-

tures as primarily due to failure of the joining elements.
Improved load resistance and ductility in concrete
structures have been reported in most of these stud-

ies.

800, 133
PB89-127278 PC A07/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Structures Div.

Experimental Study of Gusseted Connections for

Laterally Braced Steel Buildings,
J. L. Gross, and G. Cheok. Nov 88, 134p NISTIR-88/
3849

Keywords: "Gusset plates, *Steel construction,

Beams(Supports), Buildings, Structural members. Fail-

ure, Buckling, Strains, Loads(Forces), Performance
evaluation, Graphs(Charts).

The behavior of three diagonally braced steel subas-
semblages was studied experimentally. The param-
eters which were varied included the gusset geometry
and column orientation. The specimens were loaded
to failure in their plane and load-deformation as well as
strain data were recorded. The failure mode for the two
strong-axis column connections was gusset buckling.

The weak-axis column connection failed by tearing of

the gusset plate. The moment introduced by the ec-
centricity in the bracing was distributed to the beam
and column in the strong-axis column connection. This
moment was carried almost entirely by the beam in the
weak-axis connection due to the flexibility in the web
connection. The current method of predicting gusset
buckling appears to be very good giving a margin of

safety of approximately three. The capacity of the clip

angles, in accordance with AISC, was computed to be
very low yet no distress in the clip angles was ob-
served. This was because frame action introduced
loads in the gusset-to-column bolts which counter-
acted the load produced by the bracing.

General

800. 134
PB88-181193 PCA12/MFA01
Maryland Univ., College Park. Dept. of Mechanical En-

gineering.

Transient Characteristics of Unconfined Fire

Plume-Driven Ceiling Jets.

Final rept.,

V. Motevalli, and C. H. Marks. Feb 88, 255p NBS/
GCR-88/540
Grant 70NANBSH0551
See also report dated Apr 87, PB87-201810. Spon-
sored by National Bureau of Standards (NEL), Gaith-

ersburg, MD. Center for Fire Research.

Keywords: *Ceilings(Architecture), *Fire tests,

Flames, Temperature measurement. Velocity meas-
urement, Plumes, Room fires.

Measurements have been made of transient ceiling jet

temperature and velocity profiles under an unconfined
fiberboard ceiling for fire strength of 0.5 to 2.0 KW and
for floor to ceiling heights of 0.5 and 1 .0 m. The data

indicate that the velocity profiles are independent of

time. The temperature profiles show an increase of the

maximum ceiling jet temperatures and a decrease of

the distance of the maximum temperature from the

ceiling with increasing time. The location of the point of

maximum velocity and the point of maximum tempera-

ture become independent of the ratio of the radial posi-

tion to ceiling height (r/H) at large values of r/H. The
maximum velocities are less than those expected from
isothermal wall jet theory.

800, 135
PB88-183983 PC A19/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.
Wind and Seismic Effects. Proceedings of the
Joint Panel Meeting of the U.S.-Japan Cooperative
Program in Natural Resources (19th) Held at Tsu-
kuba, Japan on May 12-15, 1987.
Final rept.,

N. J. Raufaste. Jan 88, 433p NBSIR-88/3703
See also PB84-1 67758.

Keywords: *Bridges(Structures), "Building, "Earth-

quakes, "Wind pressure, "Meetings, Seismic waves,
Gust loads. Earth movements. Dynamic structural

analysis, Dynamic loads, Dynamic response. Soil me-
chanics, "Seismic design, "Ground motion. Earth-

quake engineering.

The Nineteenth Joint Meeting of the U.S.-Japan Panel
on Wind and Seismic Effects was held at the Public

Works Research Institute, Tsukuba, Japan, from May
12-15, 1987. The publication, the proceedings of the

Joint Meeting, includes the program, list of members,
panel resolutions, Panel charter, task committee re-

ports, and technical papers. Subjects covered in the

papers presented to the panel include: (1) wind engi-

neering; (2) earthquake engineering; (3) storm surge
and tsunami; (4) U.S.-Japan Cooperative Research
Program; and, (5) results of recent task committee
workshops.

800 136
PB88-215512 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.
Building Technology Project Summaries 1988,
N. J. Raufaste. Apr 88, 78p NBSIR-88/3760
See also report for 1 987, PB88-1 09863.

Keywords: Concretes, Construction materials, Tech-
nology, Projects, Buildings, "Building technology.

The Center for Building Technology (CBT) of the Na-
tional Bureau of Standards (NBS) is tlie national build-

ing research laboratory. It works cooperatively with

other organizations, private and public, to improve
building practices. It conducts laboratory, field, and an-

alytical research. It develops technologies to predict,

measure, and test the performance of building materi-

als, components, systems, and practices. This knowl-
edge is required for responsible and cost-effective de-
cisions in the building process and cannot be obtained
through proprietary research and development. CBT
provides technologies needed by the building commu-
nity to achieve the benefits of advanced computation
and automation. CBT does not promulgate building

standards or regulations, but its technologies are
widely used in the building industry and adopted by
governmental and private organizations that have

standards and codes responsibilities. The report sum-
marizes the projects underway in the Center during

1988.

800, 137
PB88-232871 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Water Spray Suppression of Fully-Developed
Wood Crib Fires in a Compartment,
J. Milke, D. Evans, and W. Hayes. Jun 88, 67p
NBSIR-88/3745
Sponsored by Federal Emergency Management
Agency, Washington, DC.

Keywords: "Fire extinguishing agents. Water, Spray-

ers, Nozzle flows. Fire fighting, Fire tests. Experimen-
tation, Compartment fires, Wood cribs.

A series of five experiments examining the effects of a
simulated fire fighting water spray introduced into a
fully-developed compartment fire were conducted for

the Federal Emergency Management Agency by the

Center for Fire Research at the National Bureau of

Standards per Interagency Agreement (EMW-E-1239)
Task Order 4A. Data from these tests were intended to

be used as a check of predicted results from the Mis-

sion Research Corporation Fire Demand Model. The
results illustrate the dynamics of compartment fire sup-
pression using water sprays.

800, 138
PB88-233846 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Project Plan for Full Scale Smoke Movement and
Smoke Control Tests,
J. H. Klote. Jun 88, 53p NBSIR-88/3800
Sponsored by American Society of Heating, Refriger-

ating and Air-Conditioning Engineers, Inc., Atlanta,

GA., Bell Atlantic Telephone Co., Arlington, VA., Fire

Administration, Emmitsburg, MD., and Veterans Ad-
ministration, Washington, DC.

Keywords: "Safety engineering, "Buildings, Air flow.

Pressurizing, Fire tests, Standards, "Smoke control

system, Stainwells.

The report presents a project plan to test combinations
of zoned smoke control and stairwell pressurization

systems under real fire conditions to evaluate the ap-

propriateness of current design methods of analysis

for these systems. The report describes the test build-

ing, smoke control systems, calibration of building

leakage areas, test instrumentation, and test series.

As the project progresses much will be learned from
the initial stages of work, and the need for some ad-

justments in the test series or other parts of the project

plan may become apparent.

800, 139
PB88-238712 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Mathematical Analysis Div.

Model of Three-Dimensional Buoyant Convection
Induced by a Room Fire.

Final rept.,

R. G. Rehm, H. R. Baum, D. W. Lozier, and D. M.

Corley. 1988, 8p
Pub. in Proceedings of National Fluid Dynamics Con-
gress (1st), Cincinnati, OH., July 24-28, 1988, pi -8.

Keywords: "Convection, Mathematical models. Finite

difference theory. Buoyancy, Buildings, Heat transmis-

sion, "Building fires. Three-dimensional calculations.

Computational fluid dynamics.

A computational model of three-dimensional buoyant
convection in an enclosure induced by a weak volu-

metric source of heat and mass is presented. The hy-

drodynamics is directly based on the time-dependent
inviscid Euler equations; the model is valid in the Bous-
sinesq approximation and also in the more general

thermally expandable approximation in which density

variations are not necessarily small. No turbulence

model or other empirical parameters are introduced. A
second-order dissipation-free finite-difference scheme
is used to integrate the evolution equations, and an
elliptic solver is used to solve the pressure equation.

The algorithms have been verified by comparisons
with exact solutions to the equations in simple, special

cases, and predictions of the overall model have been
compared with experimental results. The use of La-

grangian particle tracking allows one to visualize the

three-dimensional flow patterns. Computational re-

800. 139 17
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General

suits are presented in the way for three different enclo-

sures; a cube, a square shaft and a corridor. The phe-
nomena observed is discussed.

BUSINESS &
ECONOMICS

Consumer Affairs

800. 140
PB88-181979 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Applied Mathematics.
Improving the Fire Safety of Cigarettes: An Eco-
nomic Impact Analysis.
Technical note (Final),

R. T. Ruegg, S. F. Weber, B. C. Lipplatt, and S. K.

Fuller. Jan 88, 95p NBS/TN-1242
Also available from Supt. of Docs, as SN003-003-
02840-1. Sponsored by Consumer Product Safety
Commission, Bethesda, MD.

Keywords: "Cigarettes, 'Economic analysis, Econom-
ic impact, Fire safety. Economic models. Impact analy-

sis.

The Cigarette Safety Act of 1 984 (Public Law 98-567)

created the Technical Study Group (TSG) on Cigarette

and Little Cigar Fire Safety to investigate the technical

and commercial feasibility, economic impact and other

consequences of developing cigarettes and little

cigars with 'minimum propensity' to ignite upholstered
furniture and mattresses. The report supports the TSG
by identifying potential economic impacts from reduc-
ing the ignition propensity of cigarettes, documenting a
model for assessing economic impacts, and present-

ing the results of the economic impact analyses for five

selected cigarette modifications. The modifications

studied address a broad range of cigarette design
characteristics: tobacco content, circumference, paper
weight, paper porosity, and chemical additives. The
impact categories covered by the model include fire

losses (deaths, injuries, and property damage), tobac-

co farming, cigarette manufacturing, Federal excise
tax revenue, consumer surplus, health, and employ-
ment.

800,141
PB89-127559 PC A03/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Fire Research.
Study of the Ignition Inhibiting Properties of Com-
pressed Air Foam,
D. Madrzykowski, Oct 88, 27p NISTIR-88/3880
Sponsored by Fire Administration, Emmitsburg, MD.

Keywords: 'Combustion, *Fire resistant materials,

"Sprinkler systems, 'Foam, 'Compressed air, 'Sur-

factants, Fire protection. Fire extinguishing agents, Hy-
drocarbons, Plywood, Wetting agents. Effectiveness,

Ignition, Mass retention.

The report describes an initial step to quantify the ef-

fectiveness of water-based compressed air foam
(CAF) generated with a synthetic hydrocarbon-based
surfactant. Two series of tests were conducted with

the synthetic hydrocarbon surfactant based CAF: igni-

tion retardation tests and mass retention tests. The ig-

nition delaying capability of the foam was twice that of

water when protecting a T1-1 1 plywood surface irradi-

ated from an external source in the range of 15 kW/sq
m to 60 kW/sq m. The mass retention test, conducted
on T1-11 plywood siding, exhibited an initial retention

efficiency for the foam of approximately 20 times the

efficiency of water. This type of foam may have poten-
tial for improving performance of fixed fire suppression
systems, such as residential sprinkler systems. Further

study is recommended to generalize the results of

these tests and to quantify the extinguishing capabili-

ties of the CAF relative to water.

800. 142
PB89-132575 PC A13/MF A01
National Bureau of Standards, Gaithersburg, MD.

Checking the Net Contents of Packaged Goods.
Final rept.,

C. S. Brickenkamp, S. Hasko, and M. G. Natreila.

Sep 88, 287p NBS/HB-1 33/1 989
Supersedes PB85-129153. Also available from Supt.
of Docs as SN003-003-02885-1. Library of Congress
catalog card no. 88-600574.

Keywords: 'Packaging, 'Commodities, 'Labels, Hand-
books, Requirements, Sampling, Tests, Procedures,
Net contents. Compliance tests.

The 1989 edition of NBS Handbook 133 amends and
updates the second edition as a procedural manual for

compliance testing of the net contents statements on
packaged goods. It is possible to label goods by
weight, volume, length, area, or count. Two categories
of sampling plans are provided for packages subject to

the average requirement. Other sampling plans are
provided for special products. Detailed test proce-
dures for a wide variety of products are also specified.

The manual contains information on equipment, test

methods, calculations, and test reporting.

Domestic Commerce, Marketing, &
Economics

800. 143
PB88-239793 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD. As-
sociate Director of industry and Standards.
ABC's of Certification Activities in the United
States.
I^inal rept.,

M. A. Breitenberg. Jul 88, 28p NBSIR-88/3821
See also PB87-224309.

Keywords: 'Standards, 'Standardization, Laborato-
ries, Inspection, Tests, United States, 'Certification,

Accreditation.

The report, a sequel to NBSIR 87-3576, The ABC's of

Standardization Activities in the United States (PB87-
224309), provides a further introduction to certification

for a reader who is not entirely familiar with this topic. It

highlights some of the more important aspects of the
field, furnishes the reader with information necessary
to make informed purchases, and serves as back-
ground for using available documents and services.

International Commerce, Marketing, &
Economics

800, 144
PB88-164165 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD. As-
sociate Director of Industry and Standards.
Review of U.S. Participation in International Stand-
ards Activities,

P. W. Cooke. Jan 88, 71 p NBSIR-88/3698

Keywords: 'Standardization, 'Standards, 'Internation-

al trade. United States, 'International standards, ISO,
lEC, International Organization for Standardization,

International Electrotechnical Commission, USA.

The report describes the role of international stand-

ards, their increasingly significant importance in world
trade, and the extent of past and current U.S. participa-

tion in the two major international standardization

bodies; ISO and lEC. The degree of U.S. participation

covers the 20 year period 1 966 - 1 986. A coarse analy-

sis of data indicates some correlation between U.S.

participation and recent export performance for sever-

al major product categories.

800, 145
PB88-201611 PCA03/MFA01
National Bureau of Standards, Gaithersburg, MD. As-
sociate Director of Industry and Standards.
GATT Standards Code Activities of the National
Bureau of Standards, 1987,
J. R. Overman. Mar 88, 32p NBSIR-88/3747
See also NTN87-0944.

Keywords: 'Standards, Notifications, Regulations,
Foreign countries, 'Gatt standards code, Technical
assistance.

The report describes the GATT (General Agreement
on Tariff and Trade) Standards Code activities con-
ducted by the Office of Standards Code and Informa-
tion, National Bureau of Standards (NBS), for calendar
year 1987. NBS responsibilities include operating the
U.S. GATT Inquiry point for information on standards
and certification activities; notifying the GATT Secre-
tariat of proposed U.S. Federal government standards-
based rules that might significantly affect trade; assist-

ing U.S. industry with standards-related trade prob-
lems; and responding to inquiries about proposed for-

eign and U.S. technical regulations.

800, 146

PB88-229489 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Office of Standards Code and Information.

Summary of the New European Community Ap-
proach to Standards Development,
P. W. Cooke. Jun 88, 14p NBSIR-88/3793/1

Keywords: 'International trade, 'Standardization,
International relations. Commerce, Economic analysis,

'European economic community. Single European Act
of 1986, Imports, Balance of trade. Exports.

The paper summarizes European Community (EC)
plans to aggressively pursue its goal of achieving an
'internal market' by 1992 and the standards-related im-

plications of such a program on U.S. exporters. U.S.
exporters will be affected by the harmonization of

standards, implementation of EC directives, strength-

ening of European regional standards bodies and
other trade policy considerations affecting market
access. U.S. Government and EC contacts for obtain-

ing additional information are provided.

CHEMISTRY

Analytical Chemistry

800, 147
PB88-175070 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Gas and Particulate Science Div.

Development of NBS (National Bureau of Stand-
ards) Thin Glass Films for X-ray Fluorescence
Spectrometry.
Final rept.,

P. A. Pella, D. E. Newbury, E. B. Steel, and D. H.

Blackburn. 1986, 5p
Pub. in Analytical Chemistry 58, n6 pi 133-1 137 1986.

Keywords: 'Particulates, 'Filters, 'Spectrometers,
'Thin films, 'X ray fluorescence, 'X ray analysis. 'Cali-

brating, Silica glass, Fabrication, Lead, Zinc, Iron, Alu-

minum, Silicon, Calcium, Vanadium, Manganese,
Cobalt, Copper, Potassium, Titanium, Reprints,

'Standard reference materials.

Two thin glass film Standard Reference Materials,

SRM 1832 and 1833, have been developed for the
calibration of x-ray fluorescence spectrometers espe-
cially for the elemental analysis of particulate matter
collected on filter media. Each SRM consists of a
silica-base film deposited by focused ion-beam coating
onto a polycarbonate substrate mounted on an alumi-

num ring. The glass film (1 50-1 80 micrograms/sq. cm.)
is an amorphous layer 0.5-0.6 micrometers thick and
contains known concentrations of selected elements
(as oxides). SRM 1832 is certified for Al, Si, Ca, V, Mn,
Co, and Cu, and SRM 1 833 for Si, K, Ti, Fe, Zn, and Pb.

The fabrication and characterization of these films with

respect to elemental homogeneity, composition, and
sensitivity to moisture are described.

800, 148

PB88-175153 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Reactor Radiation Div.

Compound Identification and Characterization
Using Lattice-Formula Matching Techniques.
Final rept.,

A. D. Mighell, and V. L. Himes. 1986, 5p
Pub. in Acta Crystallographica A42, n2 pi 01 -1 05 1 986.
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duction, Reprints, Subcell, Supercell.

The authors have developed a lattice-formula match-
ing technique to be used in conjunction with the NBS
Crystal Data file for the identification and characteriza-

tion of crystalline materials. The technique is reliable,

efficient and highly selective. In the first step of the

identification/characterization procedure, a unit cell

defining the lattice is determined. The cell is then re-

duced and derivative supercells and subcells are cal-

culated. These cells are then checked against the

NBS Crystal Data file in which all lattices have been
represented by standard, reduced cells. By routinely

calculating derivative supercells and subcells and
matching against the file of known compounds, it is

possible to find related materials and/or to make an
Identification in spite of certain types of errors made by
the experimentalists (e.g., missing rows of spots on dif-

fraction photographs or the diffractometers, etc.). Fi-

nally, the identification obtained by lattice-matching is

verified using known chemical data.

800, 149
PB88-175195 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Microwave Spectrum and Molecular Conformation
of Peroxynitric Acid H00N02.
Final rept.,

R. D. Suenram, F. J. Lovas, and H. M. Pickett. 1986,

16p
Pub. in Jnl. of Molecular Spectroscopy 116, n2 p406-
421 Apr 86.

Keywords: Reprints, 'Peroxynitric acid, 'Atmospheric
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conformation, Atmospheric chemistry.

The rotational spectrum of peroxynitric acid has been
investigated in the 40-120GHz region. The spectrum of

the ground state is complicated by tunneling of the OH
group, which causes a doubling of the asymmetric
rotor spectrum. The magnitude of the tunneling split-

ting is such that it causes Coriolis interactions between
the energy levels of the two tunneling states which
lead to perturbations in the rotational spectrum. A
combined analysis of the a- and b-type pure rotational

spectrum. A combined analysis of the a- and b-type
pure rotational transitions with the c-type tunneling
transitions allows a perturbation free determination of

the rotational constants for the ground state. A similar

analysis of the low lying N02 torsional vibration at 1 45
per (6) cm has also been carried out. The dipole mo-
ments for each state have been determined by analy-

sis of the second order Stark effect. The molecular
structure analysis indicates that all the heavy atoms
are planar and only the hydrogen atom is out of the
heavy atom plane. The preferred orientation of the hy-

drogen atom with respect to the plane of the heavy
atoms is at an angle of 1 06 with respect to the cis con-
formation.

800, 150
PB88-175401 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Inorganic Analytical Research Div.

Potential Sources of Systematic Errors In Tunable
Diode Laser Absorption Measurements.
Final rept.,

R. Sams, and A. Fried. 1986, 6p
Pub. in Applied Spectroscopy 40, n1 p24-29 1 986.

Keywords: 'Absorption spectra, 'Spectrometers,
Errors, Measurement, Quantitative analysis. Reprints,
'Laser spectroscopy.

There are various potential sources of systematic error

in tunable diode laser absorption measurements. In

the paper, the authors discuss two such sources that

are associated with multimode lasing. The first is asso-
ciated with spatially different modes in a double beam
tunable diode laser absorption spectrometer. In the
second source of error, the additional modes are coin-
cident with absorption lines not intentionally being
studied. Both types of errors can give rise to rather dra-
matic systematic errors in wavelength and concentra-
tion determinations, both of which the authors discuss
in detail.

800, 151

PB88-175476 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Liquid Membranes.
Final rept.,

R. D. Noble, J. D. Way, and A. L. Bunge. 1988, 41 p
Pub. in Ion Exchange and Solvent Extraction - A Series

of Advances 1 0, p63- 1 03 1 988.

Keywords: 'Membranes, Mathematical models, Ex-

perimentation, Evaluation, Reprints, 'Liquid mem-
branes.

A review of the liquid membrane separation field is dis-

cussed. Both experimental methods and mathematical
models are described in some detail. Applications to

various liquid and gas phase separations are noted as
well as industrial applications.

800, 152
PB88-176433 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Determination of Phosphorus In Copper-Based
Alloys Using Ion-Exchange Chromatography and
Direct-Current Plasma Emission Spectrometry.
Final rept.,

M. S. Epstein, W. F. Koch, K. S. Epier, and T. C.

O'Haver. 1987, 5p
Pub. in Analytical Chemistry 59, n24 p2872-2876, 15
Dec 87.

Keywords: Reprints, 'Copper benchmark, 'Direct cur-

rent plasma, 'Emission spectrometry. Ion chromatog-
raphy. Phosphorus, Spectral interference.

Phosphorus is determined directly in acid digests of

copper-based alloys by using direct-current plasma
emission spectrometry. The spectral overlap interfer-

ence of copper and iron emission on the most sensi-

tive phosphorus lines is eliminated by ion-exchange
separation carried out in the sample flow stream to the
emission spectrometer. The separations involve either

a cation exchange to retain the interfering elements on
the column or an anion exchange using an activated

alumina column to retain and preconcentrate the

phosphorus. Phosphorus detection limits obtained by
using the latter method are 20 times better than those
obtained by using continuous aspiration. A detection
limit of 10 ng/mL is observed for a 30-min preconcen-
tration time and 2 mL/min sample flow rate. Phospho-
rus is determined at the 20 micrograms/g level in SRM
875 (cupro-nickel, an alloy containing approximately
90% copper and 10% nickel) and in phosphorized
copper SRMs 1251 and 1252 at concentrations from
80 to 400 micrograms/g.

800, 153
PB88-176540 Not available NTIS
National Bureau of Standards (NML), Washington, DC.
Molecular Spectroscopy Div.

Far-Infrared Spectrum and Ground State Con-
stants of Methyl Amine.
Final rept.,

N. Ohashi, K. Takagi, J. Hougen, W. B. Olson, and
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The far-infrared spectrum of methyl amine has been
studied in the region 40 to 350 cm-1 by Fourier trans-

form spectroscopy with an apodized resolution of

0.005 cm-1 or better. Both the pure rotational spec-
trum and the spectrum of the fundamental torsional

band have been assigned. The paper reports the
ground state constants obtained from a global fitting of

a data set including ground state microwave transi-

tions from the literature, as well as far-infrared pure
rotational ground state transitions and ground state
combination differences from the torsional band ob-
tained in the work. Slightly over 1000 energy differ-

ences for the ground state with 0 less than or equal to

19 and K less than or equal to J less than or equal to

30 were fit to 30 molecular parameters from a group
theoretical formalism developed earlier, and a stand-
ard deviation of plus or minus 0.00063 cm-1 was ob-
tained. An ambiguity (noted earlier in the microwave
literature) in the determination of the structural param-
eter p, which arises when two large amplitude motions
are present in the molecule, can be understood and
resolved using the present formalism.
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HIgh-J rotational transitions in the ground vibrational

state of molecular hydrogen and deuterium have been
recorded using the FTS-Raman technique. Transitions

above those recorded previously at room temperature
were observed in diffusion flames burning H2 with air,

and D2 with air. For H2 the v = 0-0 S(6) and S(7) tran-

sitions, which had not been observed previously, were
recorded in the flame spectra. For D2 the flame spec-
tra yielded measurements of the S(7) through S(12)
lines for the first time. By combining flame and room-
temperature Raman and infrared measurements it has
been possible to improve H2 ground state rotation

constants to fifth order. For D2, the combination of

flame and room-temperature Raman measurements
required an extension to fifth-order constants, as com-
pared with the third-order fit which was adequate for

the room-temperature data alone. The improved line

positions can be applied to transitions observed in the
Orion Molecular Cloud.
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NBS issues Standard Reference Materials (SRM's) for

validating water analyses and calibrating instrumenta-
tion used in these analyses. These SRM's are certified

for important inorganic and organic priority pollutants.

For the former, three water SRM's are available-two
of these are certified for mercury at the micrograms/
mL and ng/mL concentrations, the other, for 17 ele-

ments at ng/mL concentrations. Unlike the trace ele-

ments in water SRM, an SRM for trace organic pollut-

ants in water has not been developed because long-

term stability cannot be assured. Therefore two ap-

proaches have been undertaken to assist investigators

in determining environmental organic contaminants
more reliably. In one approach, a device (SRM 1644)
for producing known concentrations of three repre-

sentative polycyclic aromatic hydrocarbons (PAHs)
was developed. In the other approach, solutions con-
taining accurate concentrations of priority pollutants in

water-miscible organic solvents have been issued for

identifying the compounds, adding accurate amounts
to water samples, and determining response factors.
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The report summarizes the Plenary and Parallel scien-
tific sessions for the symposium entitled 'Accuracy in

Trace Analysis - Accomplishments, Goals, Challenges'
held at NBS, September 28 - October 1 , 1 987.
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Absolute rate constants were determined for the gas
phase reactions of OH radicals with a series of esters

using the flash photolysis resonance fluorescence

technique. Experiments were performed over the tem-

perature range 240-440 K at total pressures (using Ar

diluent gas) between 25-50 torr. The kinetic data for

methyltrifluoroacetate (k1) over the complete temper-

ature range, and for methylacetate (k2), and ethylace-

tate (k3) over the range 296-440 K were used to derive

the Arrhenius expressions. At 296 K, the measured
rate constants (in units of 10 to the minus 13th power
cu.cm. molecule-1s-1) were: k1 = (0.52 plus or minus

0.08), k2 = (3.41 plus or minus 0.29), and k3 = (15.1

plus or minus 1.4). Room temperature rate constants

for the OH reactions with several other aliphatic esters

were also measured. These were (in the above units):

methylformate, (2.27 plus or minus 0.34); ethylformate,

(1 0.2 plus or minus 1 .4); n-propylformate, (23.8 plus or

minus 2.7); n-butylformate, (31.2 plus or minus 3.3); n-

propylacetate, (34.5 plus or minus 3.4); i-propylace-

tate, (37.2 plus or minus 2.9); n-butylacetate, (41 .5 plus

or minus 3.0); s-butylacetate, (56.5 plus or minus 5.9);

methylpropionate, (10.3 plus or minus 0.4); ethylpro-

pionate, (21.4 plus or minus 3.0); n-propylpropionate,

(40.2 plus or minus 3.2); methylbutyrate, (30.4 plus or

minus 3.3); ethylbutyrate, (49.4 plus or minus 3.8); n-

propylbutyrate, (74.1 plus or minus 3.2), and n-butylbu-

tyrate, (106 plus or minus 13), error limits represent

2sigma from linear least-squares analyses. The results

are discussed in terms of the reaction mechanisms
and are compared to previous literature data.
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A procedure using wavelength dispersive spectrom-
eters (WDS) for compositional mapping with the elec-

tron microprobe is described. Digital maps as large as
128x128 pixels are taken with an automated electron

probe. Ttie counts accumulated on each pixel are

stored on floppy disk and transferred to a large com-
puter where quantitative calculations are made and
maps can be displayed. Problems encountered at low
magnifications (200-800x), such as defocusing effects

and specimen blemishes are discussed. To test the

procedure, homogeneous NBS SRM 481 silver-gold

specimens were tested. Maps of the standards are re-

corded under the same conditions as the maps for the

'unknown' specimens. After dead-time and back-

ground corrections are made, a k-ratio is calculated for

each pixel point with the respective points on the un-

known and standard. A modified version of the NBS
data reduction program FRAME is used to calculate

the concentration at each point from the k-values. The
results are in good agreement with the certified values

for these alloys.
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The determination of magnesium and calcium at the

parts-per-billion level has been optimized using ion

chromatography aided by a concentrator technique.

The factors investigated include composition of the

eluents, interference caused by impurities in the deliv-

ery liquid and the possible means of eliminating them
with a laboratory-packed trap column, and a compari-
son of suppression efficiencies between two types of

suppressors. A reliable, independent method with

good accuracy and precision has been developed for

water analyses.
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The novel application of a UV epifluorescence micro-

scope as an imaging detector for microbore and capil-

lary high-performance liquid chromatography (HPLC)
is reported. The microscope is focused on an in-line

quartz flow cell incorporated down stream of a micro-

bore HPLC column or directly on an optically clear por-

tion of fused-silica capillary columns for analyte detec-

tion. The effect of different fluorescent ligand to ana-
lyte ratios on detection limits is also reported, as well

as the effect of different image volume sizes produced
by changes in microscope objective lens magnification

power. Determination of relative sensitivities and de-

tection limits for methyl- and butyltin compounds, com-
plexed with fluorescent dyes, reveals that the organo-
tins show decreasing sensitivity as the number of alkyi

substituents on the tin atom increases, with minimum
detectable amounts of 6-1 60 pg of analyte-ligand com-
plex.
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Tunable far-infrared spectroscopy was applied to the

study of small asymmetry doublings in tfie ground vi-

brational, ground torsional state of CH30H. For the

first time splittings of K = 6 states were measured.
The splitting constant was found to be S(6) = 9(1)

times 10 to the minus 19th power MHz, corresponding

to a splitting of 360(35)KHz for J = 29 and 240(25) kHz
for J = 28.

800 162
PB88-189238 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Critical Assessment of Detection Limits for Ion

Chromatography.
Final rept.,

W. F. Koch, and W. Liggett. 1988, 14p
Pub. in Detection in Analytical Chemistry-Importance,
Theory, and Practice, ACS (American Chemical Socie-

ty) Symposium Series 361, Chapter 11, p21 0-223

1988.

Keywords: Nitrates, Peak detection. Statistics, Re-
prints, "Chromatograms, 'Detection limits, Ion chro-

matography.

The statistical basis for ion chromatography detection

limits is investigated through the analysis of chromato-
grams by time series methods. Time series methods
reveal two important chromatogram noise compo-
nents, a cyclic variation caused by the pump and some
large low-frequency variations with obscure origins.

The component due to the pump can be removed from
the chromatogram. The causes of the low frequency
component should be investigated because these
causes may not satisfy the prerequisites of statistical

inference. Detection limit assessment depends on the

choice of a peak detection algorithm. The algorithm

must include a method for separating the low frequen-

cy component from the peak of interest and the

method for locating the peak in time. Algorithms that

search for the peak in time cannot be assessed in the
same way as algorithms that involve no search. The
difference is discussed.
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Quantitative analysis. Liquid column chromatography.

The work began as a slim booklet prepared by one of

the authors (TJB) to accompany a course on chemical
instrumentation presented at the National Bureau of

Standards, Boulder Laboratories. The booklet con-

tained tables on chromatography, spectroscopy, and
chemical (wet) methods, and was intended to provide

the students with enough basic data to design their

own analytical methods and procedures. Shortly there-

after, with the co-authorship of Prof. Paris D. N. Svor-

onos, it was expanded into a more extensive compila-

tion entitled Basic Tables for Chemical Analysis, pub-

lished as National Bureau of Standards Technical

Note 1096. That work has now been expanded and
updated into the present body of tables. Although

ttiere have been considerable changes since the first

version of these tables, the aim has remained essen-

tially the same. The authors have tried to provide a
single source of information for those practicing scien-

tists and research students who must use various as-

pects of chemical analysis in their work. In this respect,

it is geared less toward the researcher in analytical

chemistry than to those practitioners in other chemical

disciplines who must have routine use of chemical

analysis.
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High performance liquid chromatography. Natural

water.

A simple, rapid and selective method for the determi-

nation of Cr(3-|-) and Cr(6-t-) in natural waters by ion-

pairing high-performance liquid chromatography
(HPLC) with flame atomic absorption spectrometry

(FAAS) as the method of detection is described. The
samples and standards are acidified with glacial acetic

acid to a pH of 3.1-3.2. The eluent consists of dilute

tetrabutylammonium phosphate also acidified to a pH
of 3.1-3.2. Separation is accomplished on a 4 cm long

column packed with polymeric CI 8 material. The efflu-

ent from the column is fed directly into the atomic ab-
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sorption spectrometer. Chromium (VI) added to pond
water began to decay to Cr(3 + )

immediately upon ad-

dition. The rate of decay depended on the level of sus-

pended organic material in the water. The recovery of

the sum of both Cr(3-f) and Cr(6 + ) species in 65
spiked water samples was 100.9% with a standard de-

viation of 6.2%.
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GLC retention data are presented for biphenyl and 54
polychlorinated biphenyls having 1-10 chlorine atoms
using a nematic liquid crystal phase in its supercooled
state and a classic non-polar stationary phase. The ne-

hanced selectivity of the liquid crystal phase is exam-
ined analytically and thermodynamlcally. The selectivi-

ty differences between the two phases allow many of

the PCS congeners to be resolved.
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Techniques for digitally accumulating x-ray maps with

wavelength-dispersive spectrometers on an electron
microprobe are discussed. Methods for background
correction and spectrometer defocussing are present-
ed as well as methods for obtaining the composition at

every picture point on the map. Compositional maps of

homogeneous materials are presented to demonstrate
the validity of the techniques.
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Compositional maps derived by digital signal collection

techniques offer distinct advantages over convention-
al analog collection and presentation methods. Digital

maps can be manipulated by imageprocessing tech-
niques to enhance contrast visibility. Full quantitative
analysis treatment can be applied to each image point
to yield a true compositional map. Compositional maps
based upon electron-excited x-rays are being aug-
mented by other mapping techniques, including Auger
electrons for surface images and ion microscopy for

trace messages.
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An ultrasonic technique has been used to characterize

the state of residual stress and texture in the rims of

cast steel railroad wheels. Orthogonally polarized

shear-horizontal (SH) waves are propagated through
the thickness of the rim in pulse-echo mode. The (nor-

malized) difference of arrival times of these waves
(acoustic birefringence) depends upon both texture

and stress. The birefringence, B, was measured with

two transducers: an electromagnetic-acoustic trans-

ducer (EMAT) and a piezoelectric transducer made of

PZT. Two wheels were tested. The wheel had a
sawcut, which locally relieved the residual (hoop)
stress. Measurement of the birefringence at the

sawcut allowed us to estimate the contribution of tex-

ture, which the authors subtracted from values of B at

stressed locations. Values of hoop stress obtained
with the EMAT and PZT transduce agreed to within 1

0

MPa, for transducers placed on the center of the back
face of the rim.
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The authors report a new determination of the Univer-

sal Gas Constant R: (8.314 471 + or - 0.000 014) J/K
mol. The uncertainty in the new value is 1.7 ppm
(standard error), a factor of 5 smaller than the uncer-
tainty in the best previous value. The gas constant was
determined from measurements of the speed of sound
in argon as a function of pressure at the temperature of

the triple point of water. The speed of sound was
measured with a spherical resonator whose volume
was determined by weighing the mercury required to

fill it at the temperature of the triple point. The molar
mass of the argon was determined by comparing the

speed of sound in it to the speed of sound in a stand-
ard sample of argon of accurately known chemical and
isotoptic composition.
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A VAX 1 1 /730 computer was interfaced to a JEOL 200
CX analytical electron microscope for the purpose of

producing and manipulating digital images from the mi-

croscope, and communicating in real time with a VAX
1 1 /780. This combination of computers allows fast ac-
quisition and sophisticated manipulation of large

image arrays. Other systems dependent on micro-
computers, are often memory making sophisticated
real time image analysis difficult or impossible.
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Computational procedures for correcting x-ray intensi-

ty data obtained with wavelength dispersive spectrom-
eters on electron microprobes are discussed. The spe-
cial problems encountered in the corrections for com-
postional maps are examined, such as spectrometer
defocussing when the electron beam is moved off of

the focussed position. One computer program makes
all of these corrections in addition to performing all of

the matrix corrections at each data point in the map.
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The nature and history of synchrotron radiation is brief-

ly covered, with an emphasis on results and observa-
tions rather than a mathematical development. Sever-
al examples of the applications of synchrotron radi-

ation as a tool to solve chemical and physical prob-
lems is developed, with sample results given. Areas of

substantial research interests are indicated, along with

projections on future developments.
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Many calibration factors for infrared absorption meas-
urements of oxygen in silicon have been reported in

the literature and adopted as standard during the past
three decades. Reasons for this variability are exam-
ined, and a new international experiment to establish a
universally acceptable value and the reliability to which
it can be found are described.
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Well characterized, highly crystalline standard materi-

als are essential for accurate quantitative x-ray powder
diffraction work. Synthetic cristobalite powder was cer-

tified as a Standard Reference Material for quantitative

x-ray diffraction analysis of cristobalite content. Ele-

mental analysis revealed only trace impurities; the

largest being Al at 1000 ppm. Quantitative determina-
tion of the crystallinity of the material was performed.
The certified crystalline purity of the cristobalite SRM
1879 was 98.0 weight percent crystalline cristobalite.

The estimated standard deviation was 1.0 weight per-

cent arising from a standard deviation of 0.5 weight
percent due to random and inhomogeneity errors plus
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an estimated likely systematic error of 0.5 weight per-

cent.
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It has been found that the contribution of continuum
fluorescence to characteristic x-ray intensities in elec-

tron-irradiated thin foils can be significant. This effect

must then be considering in the microelemental analy-

sis of thin foil specimens in the analytical transmission
electron microscope.
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The manganese sulfate (MnS04) bath method of neu-
tron source strength calibration at NBS is described
and compared briefly with other MnS04 bath tech-

niques used internationally. The accuracy of source in-

tercomparisons and practical limitations of the NBS
system. In particular, there is discussion of uncertain-

ties associated with system limitations and with correc-

tions necessary for neutron capture in the source, cap-
ture of fast and thermal neutrons by competing reac-

tions in the MnS04, capture of neutrons in the source
container, and the correction for leakage of neutrons
from the bath, which is 1 .27 meters In diameter.
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The calibration and irradiation of x-ray and gamma-ray
instruments are performed in terms of the physical

quantity exposure. The calibrations are listed in NBS
Special Publication 250 as calibrations 4601 OC
through 46050S (formerly 8.3A through 8.3M). A cali-

bration or correction factor is provided for radiation de-

tectors, charge sensitivity of a high-gain electrometer
is tested, and passive dosimeters are given known ex-

posures. Calibration is performed by comparing the in-

strument against an NBS primary standard of expo-
sure, which is a free-air chamber for x-rays and a cavity

ionization chamber for cesium-137 and cobalt-60
gamma rays. A variety of quality assurance checks are
performed to assure the constancy of the standards
and the accuracy of the calibrations and irradiations.

The overall uncertainty is given as 0.7% for exposure
rate in the NBS beams, 1 % for calibration of a cable-

connected chamber and irradiation of passive dosi-

meters, and 1 .5% for calibration of a condenser cham-
ber.
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One of the most widely performed analytical measure-
ments in chemical laboratories is that of pH using the
glass electrode. In order to ensure the consistency of

these measurements, the National Bureau of Stand-
ards has recommended an operational scale of pH,
maintained in terms of the pH(S) of a series of stand-

ard solutions. Certified samples of buffer materials,

from which the standard reference solutions of repro-

ducible pH can be prepared, as well as solutions in the

case of rainwater, are issued by the National Bureau of

Standards as Standard Reference Materials. The
report is concerned primarily with a discussion of the

method used at NBS for the assignment of pH(S)
values to these standard solutions, a description of the

NBS measurement facilities for pH, and a summary of

the characteristics of the buffer materials. A brief dis-

cussion of the types of electrodes used and the cali-

bration of pH instrumentation is also presented.
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A new Standard Reference Material (SRM) has been
certified for use in the determination of polycyclic aro-

matic hydrocarbons (PAH). SRM 1597 is a natural,

complex, combustion-related mixture of PAH isolated

from coal tar. Certified concentrations, based on the

agreement of results from both gas chromatography
(GC) and liquid chromatography (LC), are reported for

12 PAH. Approximately 65 compounds were identified

in SRM 1597 based on molecular weight and/or GC
retention information. The SRM is intended for use in

the evaluation and validation of analytical methods for

the determination of PAH in complex mixtures and in

the evaluation of efficiency and selectivity of chroma-
tographic systems.
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The determination of dibenzopyrenes and dibenzo-
fluoranthenes (isomers of molecular weight 302) in

complex mixtures has received relatively little attention

for several reasons including low concentrations in en-
vironmental samples, the number of possible isomers,

and the lack of reference compounds for comparison.
The paper describes the separation and identification

of isomers of molecular weight 302 in a coal tar ex-

tract. The compounds were isolated from the extract

by normal-phase liquid chromatography (LC). Thirteen

isomers were identified by using a combination of re-

versed-phase LC, gas chromatography, gas chroma-
tography/mass spectrometry, and low-temperature
(Shpol'skii) fluorescence spectroscopy.
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Procedures have been developed so that nanogram
quantities of Re and Os can be cleanly and efficiently

separated from gram quantities of silicate rock. Con-
centrations of these elements can subsequently be
determined by isotope dilution and the isotopic compo-
sition of Os obtained by using resonance ionization

mass spectrometry. Typically, 1-10 g of rock powder is

spiked with (1 85)Re and (1 90)Os and then dissolved in

sealed digestion vessels made of Teflon fluorocarbon
resin by using a combination of HF, HCI and ethanol.
Once the rock is in solution and equilibrated with the
spike, the solution is evaporated to dryness and the
residue redissolved in H2S04. Ceric sulfate is added
to the solution and Os is distilled from the rock matrix

as 0S04 by using a reflux condenser-distillation appa-
ratus. The Os04 is trapped and reduced in a 3:1 mix-

ture of HCI and ethanol. Re is extracted from the
H2S04/rock solution into a solution of tribenzylamine
in chloroform. Re is subsequently back-extracted into

concentrated ammonium hydroxide. Chemical blanks
are <20 pg for Re and <5 pg for Os. Separation effi-

ciencies are > 70 percent for both elements at the na-

nogram level. Replicate analyses generally give re-

sults within 5 percent of the average.
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The inductively coupled plasma mass spectrometer
(ICP-MS) and chemical procedures have been devel-

oped which enable the analysis of ultrapure acids and
similar materials for trace elements at concentrations
of a few picograms per gram (10 to the minus 12th

power g/g) and less. Compared to previously reported

methods for multielement analysis, the sensitivity has
been improved for all elements, some by an order of

magnitude and more. Sample throughput has been
dramatically improved compared to the spark source
mass spectrometer and methods have been devel-

oped to quantify simultaneously elements by either

isotope dilution analysis or external standard calibra-

tion techniques.

800. 183
PB88-238720 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Organic Analytical Research Div.

Shape Selectivity in Liquid and Gas Chromatogra-
phy: Polymeric Octadecylsilane (C18) and Liquid

Crystalline Stationary Phases.
Final rept.,

S. A. Wise, L. C. Sander, H. C. K. Chang, K. E.

Markides, and M. L. Lee. 1988, 7p
Pub. in Chromatographia 25, n6 p473-479 Jun 88.

Keywords: 'Aromatic polycyclic hydrocarbons. Sepa-
ration, Selectivity, Liquid crystals. Gas chromatogra-
phy, Preparation, Retarding, Reprints,

22



CHEMISTRY

Analytical Chemistry

*lsomers(Molecular), *Octadecylsilane, Liquid chro-

matography, Stationary phases.

Octadecyisilane (C18) stationary phases for liquid

chromatography (LC), which are prepared by polymer-

ic rather than monomeric phase synthesis, exhibit

shape selectivity for isomeric polycyclic aromatic hy-

drocarbons (PAH) that is similar to the shape selectivi-

ty observed for liquid crystalline phases in gas chroma-
tography (GC). Relative retention measurements for

several sets of isomeric PAH on a polymeric CI 8 sta-

tionary phase (reversed-phase LC) and liquid-crystal-

line polysiloxane stationary phase (capillary GC) were
compared and correlated with the simple length-to-

breadth shape descriptor of the solute. Similar reten-

tion behavior was observed for both chromatographic
systems. In fact, anomalies in elution order relative to

length-to-breadth ratios were generally found to be
consistent in both chromatographic systems and could

often be ascribed to secondary shape factors (i.e., pla-

narity of the molecule).
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A special issue presents the proceedings of a 1987
conference that focused on an assessment of the cur-

rent state of knowledge and practice in trace chemical
analysis. Following eight expert overview papers cov-
ering the past and current status of trace analysis and
areas of current growth, the remainder of the text pre-

sents numerous technical papers grouped among
three principal themes: (1 ) considerations of the meas-
urement process (including quality assurance, refer-

ence materials, industrial trace analysis, chemome-
trics, and sample preparation and processing); (2)

quantitation in material, environmental, clinical, and
nutrient analysis; and (3) advances in analytical tech-
niques (covering chromatography, mass spectrometry,
molecular spectroscopy, atomic spectroscopy, nuclear
methods, electrochemistry, bioanalytical/biosensors,
and microprobe techniques). Graphic and tabular data
are presented throughout the text.
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Digital compositional mapping with the electron micro-
probe is rapidly replacing conventional X-ray area scan
techniques which rely upon photographic records. Dig-
ital X-ray data stored on a disk can be displayed and
modified by image processing algorithms. Further-
more, the raw data can be manipulated to provide
quantitative information about the area of the speci-
men studied. Quantitative compositional mapping by
wavelength dispersive X-ray spectrometry requires
special corrections for the defocusing effect of the
crystal spectrometers at lower magnifications when
the mapped area exceeds 50 micrometers on a side.
In the work, one of several possible procedures to cor-
rect the defocusing effect was developed. The 'stand-
ard map' correction procedure uses a map of a stand-
ard to calculate a k-ratio for each pixel point in a map
of an unknown. Then a concentration can be calculat-

ed at each point from each k-ratio. The effectiveness

of the procedure is demonstrated on homogeneous,
binary alloys. Several examples are given of applica-

tions to mapping low-concentration components along
grain boundaries.
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Accurate quantitative analysis with microanalytical

techniques requires well-characterized standards that

are homogeneous on the micrometer scale. Standards
that contain two, three or more well-characterized ele-

ments in a single material are often more useful than
pure elements, but microhomogeneity is sometimes
difficult to achieve for complex materials. They will de-

scribe the process of certifying materials at the Nation-

al Bureau of Standards (NBS) for use as standards in

microanalytical techniques and how they can be used
in the analytical community.
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A combustion technique for the isolation of mercury
from organic matrices is described which minimizes
the chemical blank. The operating parameters for iso-

tope dilution spark source mass spectrometry have
been optimized for these samples. Concentrations of

ca.0.1 ppm in solid samples, such as tuna, leaves and
urine, have been determined with a precision of about
4 percent.
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The availability of natural matrix reference materials
evaluated for trace element content has resulted in

their widespread use as standards (i.e., calibration ma-
terials; comparators) for instrumental neutron activa-

tion analysis (INAA). Due to the uncertainties associat-
ed with their certified values, the limited number avail-

able, and the relative matrix independence of INAA,
these reference materials are more properly utilized as
quality assessment materials, after calibration of the
INAA analytical system with true primary standards.
Terminology is defined, the use of matrix reference
materials to evaluate the analytical system is dis-

cussed, techniques for trace element analyses are re-

viewed, and necessary precautions in the accurate
comparison of samples to standards are presented.
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An inductively coupled plasma mass spectrometer
was used as a liquid chromatographic detector for the
determination of mercury compounds. The detection
limits were in the low microg/ml range and were im-

proved further by post-column cold-vapor generation.
The results obtained were linear over three to four

orders of magnitude. Blind, spiked water samples were
used to validate the method. The method was applied
to the determination of methylmercury in an NBS RM-
50 Albacore tuna sample (873 + or - 60 microg/ml
and to the determination of thimerosal in contact lens

solutions. Good agreement was observed between the
literature and/or expected values and the values de-
termined experimentally.
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The advent of Accelerator Mass Spectrometry (AMS)
has brought about a major change in the practice of

(sup 14) C measurement, having far reaching implica-

tions for archaeological, environmental and geophysi-
cal applications. 'Micro-' measurements are beginning
to be realized in the context of sample sizes, and the

promise exists also in the context of isotope ratios, or

ages. These new capabilities are the result of direct

((sup 1 4) C) 'atom counting', which is at least one thou-

sand times more efficient than beta particle 'decay
counting'. The contrast between these two approach-
es may be seen from the facts that (a) the former
yields sufficient counts for 'quantitative dating' (1%
Poisson error) from only 35 micrograms of modern
carbon, and (b) its characteristic counting. For environ-

mental studies, where source apportionment precision

requirements are relaxed to ca. 10% RSD, the charac-
teristic limiting sample size is reduced to less than 1

microgram.
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Multidimensional high-performance liquid chromato-
graphic procedures for the determination of selected
fat-soluble vitamins in foodlike oil matrices are pre-

sented. An on-line liquid chromatographic procedure,
which was developed for the certification of selected
fat-soluble vitamins in Standard Reference Material

(SRM) 1563, Cholesterol and Fat-Soluble Vitamins in

Coconut Oil, utilizes gel permeation chromatography
(GPC) and normal-phase high-performance liquid

chromatography (HPLC) to quantify retinyl acetate and
ergocalciferol. The on-line GPC/normal-phase HPLC
procedure was followed by a reversed-phase HPLC

800,191 23
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step to quantify di-alpha-tocopheryl acetate in the forti-

fied coconut oil. A modified procedure has also been
used for the determination of alpha-tocopherol in SRM
1 588, Organics in Cod Liver Oil.
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An improved procedure for the determination of boron
isotopic ratios, which is based on the measurement of

the ion Cs2B02(sup +1) has been investigated. Im-

proved signal intensity and reproducibility is achieved

by coating the filament substrate with graphite. Meas-
urement of the (sup 11)B/(sup 10)8 ratio with a rela-

tive standard deviation of 0.006% has been demon-
strated. The effect of various experimental factors on
precision, including sample size, Cs:B ratio, and
sample purity, have been evaluated. The boron isotop-

ic compositions of samples of borax from the United

States and Turkey are compared.
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A new technique for analysis of lithium and boron at

ultratrace levels is described. The method consists of

mass spectrometric assay of 3He from decay of tritium

produced by thermal neutron reaction on 6Li, and 4He
produced by thermal neutron reaction on 10B. Two
neutron irradiation facilities were used: The McMaster
reactor and a graphite moderated thermal column at-

tached to the NBS reactor. In the McMaster irradia-

tions, fast neutrons (0.2 MeV) induce the threshold re-

actions 14N(n,3H)12C, 12C(n)9Be, 160(n)13C, and
14N(n)11B. These reactions become serious sources
of error in samples such as human blood which have
very low concentrations of lithium and boron, and high

concentrations of nitrogen, carbon and oxygen. In the

NBS thermal column, fast neutron reactions are virtu-

ally absent, and only corrections for thermal neutron
capture by deuterium, and thermal neutron reactions

on oxygen, sulfur, chlorine, potassium, and calcium
need to be taken into account.
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Careful determination of the concentration of N02 in

various compressed gas mixtures in the range be-

tween 2.3 - 2500 parts-per-million have been conduct-
ed by tunable diode laser absorption spectrometry and
chemiluminescence detection. In one particular case.

the additional technique of Fourier transform infrared

spectrometry was also employed in the analysis. De-
tailed intercomparisons of the results will be pres-

sured.
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In many applications of x-ray powder diffraction in ma-
terial studies, when overlap occurs it is necessary to

separate the total (or composite) profile into its compo-
nents. A computer program, XRAYL, has been devel-

oped to fit analytical functions to powder diffraction

lines. After fitting, the powder diffraction data, given as
counts at steps in 2 theta, is represented diffraction

line by diffraction line, by parameters of a profile func-

tion. The resulting profile parameters may then be
used to generate 'idealized' powder diffraction lines,

effectively free of statistical noise and contributions

from overlapping lines, extending to background inten-

sity on each side. Because of this capability XRAYL
may be employed in x-ray powder diffraction profile

analysis as a preprocessor program, that is, separating

peaks and feeding the 'resolved' data to subsequent
analysis programs. The NBS-IR contains: (1) profile

functions and the nonlinear least-squares algorithm

utilized in XRAYL; (2) user options and execution of

the program; and (3) several examples.
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Octacalcium phosphate (OCP) is proving to be an im-

portant intermediary in the formation of tooth and bone
mineral and various pathological calcifications. Before
this mineral can form, its solubility product must be ex-

ceeded. Thus, a knowledge of its precise values under
various conditions is required for a basic understand-
ing of calcification processes. The methodology suita-

ble for measuring the solubility of metastable phases
was developed and used to determine the negative
logarithms of the solubility products of OCP, pK/sub
sp/(OCP), at 4, 4.8, 6, 18, 23.5, and 37 deg C. The
effects of (1 ) the use of different ionic models, (2) OCP
hydrolysis, and (3) differences in equilibrium constants
on the apparent pK/sub sp/(OCP) values are de-

scribed; the latter two contribute significantly to the dif-

ferences in pK/sub sp/(OCP).
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Reprints, 'Electron microprobe analysis, 'Defocusing,

Wavelength dispersive analysis.

Two different procedures are being used to correct for

spectrometer defocusing when quantitating wave-

length dispersive digital maps taken with the electron

microprobe. These are the Standard Map and Defocus
Modelling procedures; the former uses an experimen-
tally determined standard map to quantitate an un-

known map, while the latter models a standard map for

quantitation. Using homogeneous NBS Standard Ref-

erence Materials, the authors have statistically evalu-

ated - for accuracy and precision - these two proce-
dures. They have also evaluated the effect of the map
size and time/pixel on the final result.
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Sample injection is supercritical fluid chromatography
(SFC) is usually performed using a combination of ap-

paratus from liquid chromatography and capillary gas
chromatography. The device most often consists of an
injection valve (of the type used in liquid chromatogra-
pliy) followed by a flow splitter controlled by a restric-

tor. It is sometimes desirable to inject samples in the

absence of a solvent, as in physicochemical applica-

tions of SFC. In the article, two simple modifications to

a conventional sampling valve are presented which
allow solvent-free injection. Using these devices,

sample (in a solvent) is deposited on a sintered glass

bed. After removal of the solvent by mild heating and
evacuation, the sample loop is filled with the supercriti-

cal carrier and the valve is switched to the inject posi-

tion.
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The attainment of reliable accuracy and precision in

chemical analyses at trace and ultratrace levels is diffi-

cult but can be obtained by implementation of a good
quality assurance program and by designing and con-

trolling the total analytical measurement process.

Quality assurance, the steps in the total analytical

measurement process, the impact of these steps on
the determination of chemical species, and two case
studies, which illustrate many of the requisite proce-

dures to obtain reliable data, are discussed.
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A checklist of items and concepts to be included in an
assessment of a radioanalytical process is presented.

Included are various features of quality assurance,

quality control, and quality assessment. The primary

aspects of a sound quality assurance program are: (1)

documentation of all aspects of the Program; (2) vali-

dation and statistical control; and (3) periodic verifica-

tion, inspection, and evaluation.
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Neutron time of flight.

The National Bureau of Standards (NBS) has been en-

gaged in a wide-ranging program in neutron resonance
radiography (NRR) using both one- and two-dimen-

sional position-sensitive neutron detectors. The ability

to perform a position-sensitive assay of up to 16 iso-

topes in a complex matrix has been demonstrated for

a wide variety of sample types, including those with

high-gamma activity. A major part of the program has
been the development and application of the micro-

channel-plate-based position-sensitive neutron detec-

tor. The detector system has high resolution and sensi-

tivity, together with adequate speed of response to be
used with neutron time-of-flight (TOP) techniques. The
system has demonstrated the ability to image simulta-

neously three isotopes in a sample with no interfer-

ence.

Basic & Synthetic Chemistry
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Strengths of individual lines of the hot band (nu sub 8)

+ (nu sub 11) - (nu sub 11) 12C3H4 at 3-micrometer
have been measured with a high resolution difference

frequency laser spectrometer. Finally two intensity pa-
rameters have been determined using a general for-

mulation written for hot bands E' X E <- E.
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The review summarizes current status of the models of

solvent interactions with micromolecules. The models
were obtained by the analysis of high resolution X-ray
and neutron diffraction data for small biomolecules
(amino acids, nucleotides), medium-sized biomole-
cules (vitamin B(12), cyclodextrin, antamamide), and
proteins. Detailed interactions of solvent with macro-
molecules, disorder, alternate networks and replace-
ment of water by other molecules were discussed.
Strategy and requirements for a solvent analysis were
proposed.
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The specific heat at constant pressure, (C sub 0), of

aluminum measured by Ditmars, Flint, and Shukia has
been reduced to the volume (V sub 0) appropriate for

O K employing the Murnaghan equation. The (C sub (v

sub 0)) thus obtained is compared with the theoretical

(C sub (v sub 0)) calculated in the harmonic and the

lowest order anharmonic approximation from three dif-

ferent pseudo-potentials (Harrison, Ashcroft and
Dagens-Rasolt-Taylor) as well as a phenomenological
Morse potential. The higher order (lamda sup 4) anhar-

monic contributions are calculated from the same
nearest neighbor Morse potential as in the lowest

order anharmonic theory. The role of the vacancy and
the higher order anharmonic contributions to (C sub (v

sub 0)) has been examined. Conclusions are cited.
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(3/lron) deuteroporphyrin dimethyl ester is oxidized to

the radical cation form by the peroxyl radicals

CH2(OH)02 and (CH3)2C(OH))2. generated by pulse
radiolysis of air saturated aqueous solutions of metha-
nol and 2-propanol, respectively. Oxidation by
CH2(OH)02 radicals proceeds with k = 10 million/M/

S independent pH. In contrast, the electron transfer

reaction of (CH3)2C(0H)02 is pH dependent. A reac-

tion scheme, which may apply to all peroxyl radicals

depending on relative rate constants, is proposed. It

involves the formation of an iron porpherin peroxyl rad-

ical adduct which decays by acid dependent and acid

dependent routes.
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The reaction: R0H2( + ) -i- HCN — > RNCH(4-) +
H20 is observed in mixtures containing alcohols and
HCN. Proton affinity bracketing experiments show that

the products are protonated isocyanides, RNCH( + ),

which are formed by alkylation of the nitrogen in HCN,
rather than protonated isocyanides, RCNH( + ). Al-

though the latter are more stable, their production
would require rearrangement. Similar reactions are ob-
served between (CH3)20H( + ) and RSH2( + ) and
HCN. CH3CN and HC3N (cyanoacetylene) can also be
alkylated in similar fashion to form the nitrilium ions

CH3CNCH3( + ) and HC3NCH3(-|-), respectively. The
rate constants are given.

800,207
PB88-174099 Not available NTIS

National Bureau of Standards (NML), Gaithersburg,

MD. Chemical Kinetics Div.

Formation and Decay of Zinc Tetrakis (N-methyl-3-
pyridyl) Porphine pi-Radical Cation in Water.
Final rept.,

M. C. Richoux, P. Neta, P. A. Christensen, and A.

Harriman. 1986, 15p
Pub. in Jnl. of the Chemical Society, Faraday Transac-
tions 2, v82 n2 p235-249 1 986.

Keywords: Reprints, "Zinc porphyrin, "Radical cation,
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Zinc meso tetrakis (N-methyl-3-pyridy1) porphine
(ZnTMPyP(3)(4 + )) is readily oxidized to the pi-radical

cation under pulse radiolytic ((KFr) = 10(-2) mol dm(-

3)) or photochemical ((S(2)0(8)2-) = 10(-3) mol dm (-

3)) conditions. The pi-radical cation undergoes bimo-
lecular disproportionation to form a porphyrin pi-dica-

tion which reacts with hydroxide ions to form an isopor-

phyrin (pH<7) or a 5,6-dihydroxyporphyrin (pH > 7).

This disproportionation reaction can be catalysed by
colloidal RuO(2). 2H(2)0 and Prussian Blue but, at pH
> 7, the catalysed reaction leads to competitive for-

mation of a ring-opened product. Photolysis (lambda
> 420 nm) of ZnTMPyP(3)(4-|-) in water containing

persulphate and catalyst does not result in generation
of detectable amounts of 0(2).
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The thermal decomposition of 1,1,2,2-tetraphenyleth-

ane (DD) was studied in high temperature fluids using

both sealed tube and flow ESR techniques.
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The electronic properties of large polybenzenoid hy-

drocarbons were analyzed using theories that require

only counts of resonance structures as input. Stabili-

ties were calculated as a function of edge-type for four

homologous series of molecules containing up to

16,000 carbon atoms. In addition, bond orders, ring

aromaticities and electron localization energies were
examined. The work provides a basis for studying the

influence of edge structure and relative position on the

chemistry of such molecules. It is intended to provide a
logical background for future calculations employing
more sophisticated theories.
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Spectroscopic characterizations of the stereoche-
mistry of complexes of ammonia (NH3) have strongly

confirmed some long-held ideas about the weak inter-

actions of NH3 while casting doubt on others. As ex-
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pected, NH3 is observed to be a nearly universial

proton acceptor, accepting hydrogen bonds from even
some of the weakest proton donors. Surprisingly, no
evidence has been found to support the view that NH3
acts as a proton donor through hydrogen bonding. A
critical evaluation of the work that has been done to

gather such evidence, as well as of earlier work involv-

ing condensed-phase observations, suggests that

NH3 might well be best described as a powerful hydro-

gen-bond acceptor with little propensity to donate hy-

drogen bonds.
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The interaction of hydrogen with palladium black, a
high-surface-area metal powder, has been investigat-

ed by incoherent inelastic neutron scattering. The vi-

brational spectrum associated with chemisorbed sur-

face hydrogen occupying threefold sites has been
identified. A vibrational mode at 58 meV, which is

found to be inconsistent with either surface or bulk pal-

ladium-hydrogen species, is assigned to chemisorbed
hydrogen occupying subsurface sites.
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A picosecond infrared pump-probe technique has
been used to measure the CO(V = 1) vibrational relax-

ation rates for a series of metal carbonyls dilute in

CHCI3 and supported on Si02. T1 times are in the
range 130-700 ps for (Rh(CO)2CI)2, Co4 (C0)12, Rh4
(C0)12 and Rh6 (C0)16 in solution, and for

(Rh(CO)2CI)2 and Rh4 (C0)12 on Si02; in these sys-

tems vilDrational damping occurs by energy transfer to

lower frequency modes. For CO chemisorbed on dis-

persed Pt particles on Si02, T1 is reduced (T1 < or -

the 18 ps laser pulse width), and may indicate the ap-
pearance of an electron-hole pair damping mecha-
nism. Wavelength dependent transient bleachings and
transient absorptions are documented and are attrib-

uted to first and higher excited state populations re-

spectively.
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Bimodal rotational distributions are observed in the
N2+ products of the Penning ionization of N2 by
Ne*(3P2). The N2+ rotational distributions are well fit

by a two component Boltzmann distribution having a
low temperature of 50 K plus or minus 10 K and a high
temperature ranging from 220 to 490 K plus or minus
50 K. The relative contribution of each component
varies smoothly with vibrational level from 62% T(low):

38% T(high) for v = 0 to 43 T(low): 57 T(high) for v = 4
(with errors of plus or minus 2%>). The authors interpret

the observed bimodal rotational distributions as evi-

dence for multiple entrance channels which ahse
when the five-fold degeneracy of the asymptotic reac-

tant surface is lifted as the reactants approach. The
degree of rotational excitation is successfully modeled
by hard sphere collisions with an ellipsoidal potential of

different ellipticity for each channel. Since the degree
of rotational excitation in each channel is small, obser-
vation of the bimodality requires suppression of the
reactant initial rotation by using a supersonic molecu-
lar beam.
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The 3p(6)3d(9)(2)D-3p(5)3d(10)(2)P transitions of the

Co-like ions Ru(17 + )-Sb(24 + ), Sm(35 + ), Eu(36 + ),

Gd(37 + ), Yb(43 + ), and Au(52 + ) were excited with

laser-produced plasmas and photographed with graz-

ing-incidence spectrographs. The observed wave-
lengths of the 2D(5/2)-2P(3/2) and 2D(3/2)-2P(1 /2)

transitions were compared with relativistically calculat-

ed ab initio wavelengths and, by fitting the differences

between the observed and calculated wave numbers
to simple formulas, least-squares fitted wavelengths
were obtained for all ions from Sr(11+) to U(65 + ).

The wavelengths range from 8 to 93A. The estimated
uncertainty of the fitted wavelengths is + or - 0.005A,
which makes them useful as reference values.

Smoothed values of the energy levels were derived
from the fitted values of the wavelengths and
3p(6)3d(9)(2)D fine-structure intervals. Wavelengths
for the 3p(6)3d(9)(2)D(3/2)-3p(5)3d(10)(2)P(3/2) tran-

sitions and the 3p(6)3d(9)(2)D(5/2)-(2)D(3/2) magnet-
ic-dipole transitions were derived from the smoothed
energy-level values.
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Experimental results for the collisionally broadened
Balmer alpha line in dense argon plasmas have re-

cently been reported which deviate significantly from
the earlier theoretical results. We have performed ab
initio theoretical calculations at the experimental
plasma conditions. The inclusion of time ordering in

the electron operator (neglected in previous calcula-

tions) brings the theoretical and experimental results

into agreement. The authors comment on the proce-
dure adopted by Vitel for the extrapolation of theoreti-

cal results from lower electron densities to the experi-

mental values.
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Energy-level values are given for the 3p(2)(1)S0 and
3p3d(1)F3 and (1)P1 states of CuXVIII and Zn XIX.

Corrections to the published wavelengths for these
spectra found from new observations are reported.
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Neutron scattering studies of hydrogen in catalysts are
reviewed. Techniques applicable to catalysis studies;

namely, incoherent inelastic neutron scattering (IINS),

quasielastic neutron scattering (QNS), and powder
neutron dittraction; are introduced. Selected examples
are presented with an emphasis on illustrating the utili-

ty of these neutron scattering techniques for probing
the vibrational, diffusive, chemical, and structural be-
havior of hydrogen on catalyst surfaces.
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When the induced dipole microns(R) is predominantly
due to isotropic overlap interaction, the translational

collision-induced absorption exhibits a pronounced dip

in the spectral density around zero frequency at high

densities. This dip is observed in the far-infrared spec-
trum of rare-gas mixtures and in the 0-branch of the

fundamental band of dilute H2 in He. The far-infrared

spectrum of Kr in liquid Ar and the fundamental vibra-

tional band of gaseous H2 in He at 300K, 1 1 50 amagat
were obtained by molecular dynamics (MD) calcula-

tions with the assumption of pairwise interactions in

microns(R) and the potential V(R). Reliable pair in-

duced-dipole and potential models derived from stud-

ies of the low-density gas were employed. Although
the MD results are in rather poor agreement with the

experiment for the Ar-Kr mixture, much better agree-

ment is obtained for the He-H2 mixture. A reason for

this result is advanced. The destructive interference of

microns(R) in successive collisions and the resulting

large cancellation of spectral intensity makes this phe-
nomenon a particularly sensitive probe of molecular

interactions. The conceivable role of many-body ef-

fects associated with irreducible three-body terms in

the dipole moment and potential energy is discussed.
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Results are presented on laser-induced fluorescence

studies of the rotational alignnnent of N2(1 +) drifted in

helium. The alignment which is caused by collisions of

the ions with the helium buffer gas is observed in the

uniform electric field of a drift tube. The angular mo-
mentum vectors of the ions are preferentially aligned

perpendicular to the electric field vector. At a drift field

of 14 Td, corresponding to a collision energy of 52
meV (cm.), a quadrupole moment AO(2) = -0.11 plus

or minus 0.03 is determined for the N = 10 rotational

state. This yields an approximate population ratio of

2:3 for finding molecules with rotational angular mo-
mentum vectors parallel and perpendicular to the elec-

tric field vector, respectively. In addition to the align-

ment studies, a detailed characterization of the drift

tube using laser-induced fluorescence detection of

N2(1 +) is presented. Theoretical results for the deter-

mination of alignment parameters using saturated

laser-induced fluorescence are presented.
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The reaction rate coefficients for NH3( + ) reacting with

02 and NH3( + ) reacting with H2 and D2 have been
measured at temperatures at a range between 10 and
20 K. When these measurements are taken in concert
with earlier measurements of these reactions at higher
temperatures and with the temperature-dependent
measurements of the reactions of NH3( + ) with H2, a
pattern suggestive of a quantum mechanical tunnelling

mechanism emerges for low-temperature reactions.

Other observations in the work lead us to conclude
that the reactions in the temperature range can be at-

tributed entirely to the abstraction process: no ex-
change products were observed.
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Measurements of aqueous electrolytic conductance
are performed routinely in a variety of disciplines and
industries. Conductivity is a measure of the ionic con-
tent in solution and thus has applications in pharma-
ceuticals, power plants, rainwater, lake surveys, and
oceanography, to name a few. A thorough review of
the measurement of and standards for aqueous elec-
trolytic conductance is herein presented. At present,
the most precise and accurate standards have been
set forth by the International Organization of Legal Me-
trology (OIML), and have been adopted by most other
standard organizations. However, the uncertainty as-
signed to these standards, especially the secondary
standards, is somewhat larger than would be expected
from the physical aspects of the measurement. Sever-
al changes in the units and measurement scales, in-

cluding temperature, volume, molar mass, resistance,
and concentration obfuscate the accuracy of these
standards. In addition to the review, research is pro-
posed, using a conductance cell with variable length,
to establish new standards for aqueous electrolytic

conductance.
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In the last several years, automated data bases con-
taining critically evaluated thermodynamic data have
begun to become available. Automated bases associ-

ated with the activities of the Office of Standard Refer-

ence Data of the U.S. National Bureau of Standards
will be described briefly and plans for further develop-
ments will be reviewed.
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The thermal energy Penning ionization of N2 by
Ne"((3)P2) is studied by laser-induced fluorescence
probing of the N2(1 + ) products under single-collision

conditions. Bimodal rotational distributions are ob-
served in each vibrational state. The rotational popula-
tions can be fit by a two-component Boltzmann distri-

bution having a low temperature between 45 and 60 K
+ or - 10 K and a high temperature between 220 and
490 K -I- or - 50 K. Several mechanisms are presented
to account for the observed bimodal rotational disthbu-

tions. The most intriguing involves possible dynamical
effects of the structure known to exist in the repulsive

wall of the entrance surface. This structure may make
possible ionizing transitions to two distinct regions of

the exit surface resulting in collisions of different in-

elasticity with the repulsive wall of that surface. The
vibrational results confirm the essential Franck-
Condon nature of the Penning ionization process. In

contrast, the rotational results provide a valuable ex-

tension to the traditional Penning ionization model for

repulsive systems.
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Helium adsorption isotherms have been measured for

two activated carbons in the 4-76 K temperature range
for pressures from 0.1 to 3000 kPa. Such measure-
ments have not been made previously in the tempera-
ture and pressure range, but they are needed for the
design of an adsorption compressor for helium gas.
The paper describes the measurement and analysis

techniques for obtaining the adsorption isotherms. The
isosteric heats of adsorption are derived from these
isotherms. Adsorption isotherms on vanous charcoals
are correlated using the effective adsorbed film thick-

ness as a fundamental parameter.
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The ability of the (100) face of tungsten to catalyze
ethane hydrogenolysis has been investigated. At 573
K. methane is formed with a specific activity of 0.01

molecules per surface tungsten atom per second (100
Torr H2, 1 Torr C2H6), with no evidence of catalyst

deactivation even after several hundred turnovers. Hy-
drogenolysis is approximately first-order in ethane and
half-order in dihydrogen, and displays an apparent ac-
tivation energy of 27 kcal/mol. Negligible activity is dis-

played by clean tungsten; the true catalyst appears to

be a monolayer of carbide which is formed on the sur-

face of the tungsten upon exposure to the reactants.
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As the use of surface analysis increases, the need for

standards (reference procedures, reference data, and
reference matenals) becomes more urgent. The article

describes recent activities and current plans of three
organizations that are active in developing standards
for surface analysis: Committee E-42 on Surface Anal-
ysis of the American Society for Testing and Materials;

the Surface Chemical Analysis Working Party of the
Versailles Project on Advanced Materials and Stand-
ards (VAMAS); and the Working Group on Surface
Analysis of the International Union of Pure and Applied
Chemistry.
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The applicability of nitrogen adsorption surface area
measurements to bonded phase sorbents is investi-

gated for a variety of phase types. The apparent sur-

face area values for the substrates decrease as a
function of overall carbon loading. Trends in sorbent
density and pore volume are also examined. The tech-

nique of small angle neutron scattering (SANS) is used
to evaluate surface area and pore diameter of silica

substrates. Pore masking experiments with SANS are
used to probe pore accessitiility, and the applicability

of the technique to study bonded phases is described.
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Temperature distributions within a thermally thick cast

slab of poly(methylmethacrylate) (PMMA) during

downward flame spread in air were determined by
measurements of changes in refractive index of PMMfK
using a holographic interferometry technique. The sur-

face temperature history was measured with a fine

thermocouple as a reference for the interferogram

over the glass transition region. Samples with widths of

0.32, 0.47 and 1.0 cm and thicknesses of 1.5 and 2.5

cm were used. The experimental configuration was ar-

ranged to make the phenomena two-dimensional in

the direction of the laser beam. Detailed temperature
and heat flux profiles, especially in the area of the im-

mediate vicinity of the flame foot, were obtained. The
results indicate that the surface temperature increases
gradually from about 1 cm ahead of the vaporization

front and reaches the glass transition temperature
about 0.2 cm ahead of the vaporization front. Then, it

sharply increases to the vaporization temperature,
about 380 deg C. The visible flame front extends about
0.1 cm ahead of the vaporization front.
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An efficient algorithm is described for finding the maxi-
mum entropy density distribution. This algorithm is

combined with solvent flattening in a procedure for ex-

tending phases to higher resolution. A test of the pro-

cedure on the structure of ribonuclease A and its appli-

cation to the determination of two previously unknown
structures are discussed.
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Six rotational frequencies of the ArH+ ground state

(v=0) were measured with a tunable far-infrared spec-
trometer. These data along with previous results from
other workers yield molecular constants for ArH +
which are improved by up to an order of magnitude.
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The heat transfer problem related to the modified
chemical vapor deposition process has been analyzed
in the high f^eclet number limit. Variations in the axial,

angular, and radial directions are presented. Of par-

ticular interest are the effects of tube rotation and vari-

able properties on the temperature profiles.
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The perturbed-hard-chain model of Beret, Donohue,
and Prausnitz, in the simplified version of Kim et al., is

compared with recent VLE data on mixtures of ethane
and n-alkanes with carbon numbers from 16 to 24. By
using and extrapolating the linear relations between
the three adjustable model parameters and the carbon
number, as given by Kim et al., the authors find that the
experimental isothermal bubble curves are well repre-

sented up to the critical pressure without the use of

any adjustable parameters. Experimental Henry con-
stants for ethane in eicosane are well predicted at all

temperatures. The authors found that the global model
is more accurate than the Soave-Redlich-Kwong
equation, even if the latter is fitted isotherm-by-iso-

therm to individual mixtures with temperature-depend-
ent mixing parameters.
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The fractional contributions of the various SiH(n) radi-

cals (n = 0-3) to deposition are calculated for low-

power, pure-silane rf and dc discharges. This is done
using a radical diffusion plus reaction equation, com-
bined with current knowledge of SiH4 dissociation

fractionation, of SiH(n) -f SiH4 reactions, and of the
distributed source of radicals. The conclusion reached
is that more than 98% of neutral radical deposition is

by SiH3 for typical deposition pressures (> 100 mT at

240 C). The effect of SiH3 + SiH3 reactions at higher

power is also evaluated using an estimated reaction
rate coefficient (k(3). The resulting loss in deposition
rate is given as a function of film growth rate and of

k(3).
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Precipitates formed in the system U02(N03)2-
NH40H-H3P04-H20, aged for 30 days at 298 K, were
studied. The precipitates were characterized by chemi-
cal and thermogravimetric analyses, x-ray powder dif-

fraction, infrared spectroscopy, polarized light micros-

copy, and by their fluorescent properties. The precipi-

tation boundary was established tindallometrically and
microscopically. On the basis of these measurements,
the stability conditions, structural parameters and solu-

bility of the tetragonal polymorph of NH4(U02P04)-
3H20 were determined.
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The present review is mainly concerned with selected
addition and cycloaddition reactions of tetracyanoeth-
ylene that have use or potential use in organic synthe-
sis. Emphasis has been laid on recent developments
in (2 + 2) cycloadditions, the Diels-Alder reaction, the
ene reaction, and higher-order cycloadditions of TCNE
to carbocyclic and heterocyclic substrates. Also, the
mechanistic aspects, and recent developments in

thermal and photocycloaddition reactions are dis-

cussed.

Industrial Chemistry & Chemical
Process Engineering
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Technical research activities performed by the Center
for Chemical Engineering during the Fiscal Year 1987
are summarized herein. These activities fall within the
general categories of process measurement, thermo-
physical properties data, and chemical engineering
science. The authors embody: development and Im-

provement of measurement principles, measurement
standards, and calibration services such as volumetric
and mass flow rates, liquid volume, liquid density, and
humidity; generation (via accurate measurement and
advanced predictive models) of reliable reference data
for thermophysical properties of pure fluids, fluid mix-

tures, and solids of vital interest to industry; and devel-

opment of improved correlations, models, and meas-
urement techniques for complex flows, heat and mass
transport, mixing, and chemically reacting flows of in-

terest in modern unit operations.
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Aqueous solubilities of a homologous series of five

liquid n-alkylbenzenes, ethylbenzene through n-hexyl-

benzene, were measured in the range of 10-45 de-

grees with an automated coupled-column liquid chro-

matography apparatus. Standard molar free energies,

enthalpies, and heat capacity changes for the solution

process were evaluated by the method of Clarke and
Glew, and used to calculate the corresponding quanti-

ties for the hydration process (g -> aq). The methyl-

ene increments for free energy, enthalpy, and entropy
of hydration in the series are close to those that have
been determined for n-alkanes.

800,238

PB88-187879 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Residence Time Distributions for Free Convection
in Packed Beds.
Final rept.,

M. C. Jones, K. Y. Gahhagher, and H. R. Feuerherm.
1987, 21p
Sponsored by Colorado School of Mines, Golden.
Pub. in Chemical Engineering Communications 57,

pi 67-1 87 1987.

28



CHEMISTRY

Industrial Chemistry & Chemical Process Engineering

Keywords: Reprints, *Free convection, 'Packed beds,

Residence time distribution, Tracer response.

Experimental tracer pulse responses were recorded

for a laboratory simulation of a fixed-bed reactor. The
simulation consisted of a packed bed fitted with an
electrical heater and supplied with a gaS throughflow.

Radically different responses were observed depend-
ing on whether the bed was undergoing free convec-

tion or not as inferred from the calculated Rayleigh

number. For the free-convection cases, the response

was characterized by a large early peak followed by a

second smaller peak in contrast to the single broad

peak characteristic of dispersed plug flow. Interpreta-

tion of the experimental results was obtained from nu-

merical calculations of the Residence Time Distribu-

tion (RTD) and resulting plots of steady state stream
function and concentration contours for different times

after injection of the pulse. The successive peaks were
seen to arise from the rotation of a high-concentration

zone around a convection cell. The time between
peaks is thus the mean circulation time of the convec-
tion cell. The method is rapid to use and allows imme-
diate determination of the convecting state of a

packed bed. It should be possible to use it for the verifi-

cation of theoretical results, particularly for stability

limits.
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SIMS and Neutron depth profiling (NDP) have been
used to study the distribution of lOB-i- implanted into

Si through thermal oxide, and its segregation at the

oxide-silicon interface upon annealing. Using the reac-

tion 10B(n, alpha)7 Li, and a grazing exit geometry, the
depth resolution of the alpha-particle spectrum in NDP
is approx. 10 nm. Better depth resolution is obtained in

the calibrated SIMS profiles. For a wafer implanted
with 70 kev 1 0B + through 1 94 nm Si02 to a dose of 1

times 10 to the 16th power pwr cm. sq., the segrega-
tion coefficient after annealing at 1000 deg C for a 30
minutes was approx. 3 from NDP. The segregated B
was resolved better by SIMS and a segregation coeffi-

cient of 10 was indicated from the SIMS depth profile.

Analysis of the B profile at the Si surface after chemi-
cally stripping the Si02 indicated a value equal to or

less than 50.
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The symposium proceedings summarize the current
state-of-the-art on gaseous and vaporous removal test

methods for equipment designed for use in the general
ventilation of buildings. Papers by the ten (10) invited

authors are included. A discussion section outlines the
conclusions reached concerning the future direction of

test method development.
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In 1984, a pressure vessel ruptured at a petroleum re-

finery and caused an explosion and fire. It fractured

along a path that was weakened by extensive cracking

adjacent to a repair weld joining a replacement section

to the vessel. These pre-existing cracks initiated in

areas of a hard microstructure as a result of hydrogen
stress cracking. The cracks grew through the vessel

wall as a result of hydrogen-induced stepwise crack-

ing. When the depth of the largest of these cracks ex-

ceeded 90% of the wall thickness, the remaining liga-

ment ruptured, resulting in a through crack 800 mm
long. This crack triggered final fracture at the operating

stress level of 35 MPa because the toughness of the

vessel steel was reduced nearly threefold by hydrogen
embrittlement.
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pane, Corrosion mechanisms. Hydrogen sulfide. Ab-
sorption, Stress corrosion, Bursting, Reprints.

An amine absorber tower, used to strip H2S from pro-

pane, fractured adjacent to a repair weld made to re-

place a section of the vessel damaged by hydrogen
blisters and delaminations. Hydrogen stress cracks
developed during operation of the vessel at the inside

surface (in martensite formed during repair welding).

These cracks propagated by hydrogen pressure crack-

ing in a zigzag path through the vessel wall. Cata-
strophic rupture initiated at an 800 mm long crack at a
low stress level because hydrogen embrittlement re-

duced the fracture toughness of the steel by more than
half. Observations of five types of hydrogen damage
are discussed.
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PB89-132831 Not available NTIS
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MD. Chemical Process Metrology Div.

Gas Flowrate Metrology.
Final rept.,

G. E. Mattingly. 1988, 19p
Pub. in Proceedings of National Conference of Stand-
ards Laboratories, Washington, DC, August 14-18,

1988, pi -19.

Keywords: 'Gas flow, 'Flow rate, 'Meetings, Perform-
ance evaluation. Fluid flow. Flowmeters, Calibrating,

Metrology, Reprints, Fluid meters.

Increased concerns for improved gas flowrate meas-
urements exist today in our nation's marketplaces, in

our continuous process industries, and in the technol-

ogies which impact public safety and our national de-
fense. To respond to these concerns, improvements
are being sought in fluid measurements in existing in-

stallations and in fluid meters which are being retro-

fitted into flow systems where none previously existed.

For all of these reasons, the NBS-Gaithersburg cali-

bration facilities for gas flow should be known, accessi-
ble, and adequate to expressed needs. The NBS-
Gaithersburg calibration techniques, facilities, ranges
and levels of performance are briefly described for gas
flowrate.
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Keywords: 'Patents, 'PhotosensirPvity, 'Information

processing, 'Anthracene compounds, 'Polymers, Car-

boxylic acids. Ultraviolet radiation. Chemical reactions.

Ethers, Chlorine organic compounds. Aromatic alco-

hols. Aldehydes, Isocyanates, 'Optical data storage
materials.

Photosensitive anthracene compounds containing two
anthracene rings joined by a flexible linkage, and con-
taining a functional group as an annular substituent on
one of the anthracene rings, react with polymers to

form materials useful in information processings.
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Cellulose Diacetate Film Dosimeters.
Final rept.,

W. L. McLaughlin, W. Z. Ba, and W. J. Chappas.
1988, lOp
Pub. in Radiation Physics and Chemistry 31, n4-6

P481-490 1988.
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'Blue cellophane, 'Cellulose diacetate, Cellulose tria-

cetate. Electron beams film dosimetry.

The radiation response characteristics of commercially
available cellulose diacetate and cellulose triacetate

films tinted with various colors are investigated, as well

as the effects of dose rate, humidity, temperature, and
pre- and post-irradiation stability. By using more than
one color of film, a wide range of absorbed doses may
be measured (10(4) - 2 x 10(4) Gy) with negligible

dose-rate dependence. The films are reproducible and
stable on extended storage before and after irradia-

tion. Their responses, however, are dependent on
temperature and relative humidity duhng irradiation.

The wide availability and low price make these dosi-

meters candidates both for high-dose electron and
photon applications and as routine monitors and dose-
mapping systems for radiation curing and processing
of materials.
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Radiation Measurements of Large CH4 Jet Diffu-

sion Flames and the Effect of Water Sprays.
Final rept.,

B. J. McCaffrey. 1985, 4p
Pub. in Proceedings of Chemical and Physical Proc-

esses in Combustion, 1985 Fall Technical Meeting,

Philadelphia, PA., November 4-6, 1985, Chemical and
Physical Processes in Combustion 1985, p71.1-71.4.
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No abstract available.
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Microwave Spectrum and (14)N Ouadrupole Cou-
pling Constants of Indole.

Final rept.,

R. D. Suenram, F. J. Lovas, and G. T. Fraser. 1988,

9p
Pub. in Jnl. of Molecular Spectroscopy 127, p472-480
1988.

Keywords: Reprints, Indole, Microwave spectrum, 'Ni-

trogen quadrupole coupling constants, Structure, Mo-
lecular beam, 'Microwave spectroscopy.

The microwave spectrum of indole has been observed
using a conventional Stark-modulated microwave
spectrometer in conjunction with a heated absorption
cell. Spectral transitions were also observed in a
pulsed molecular beam Fabry-Perot microwave spec-
trometer using a heated nozzle source. The high reso-

lution (20 kHz) available with the Fabry-Perot instru-
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ment allows the observation of the (14)N nuclear elec-

tric quadrupole hyperfine analysis are eQqAA =
1.7263(43) MHz; eOqBB = 1.6525(50) MHz; and
eQqCC = -3.3788(48) MHz. The observed rotational

constants are compared with those obtained from a
recent optical study of indole and the (14)N quadru-
pole coupling constants are compared with those of

pyrrole.
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Electrical Aspects of the Snowflake Crystal.
Final rept.,

R. A. Schrack. 1985, 1p
Pub. in Nature 314, n6009 p324 1 985.

Keywords; Reprints, Dendrites, 'Electrical fields,

*Snowflakes, Symmetry.

Letter to the editor of Nature magazine calling atten-

tion to previous work which indicated the electrostatic

origin of snowflake symmetry.
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Analysis of the Effect of Random Events on the 14
MeV U-235(n,f) Cross Section Measurement.
Final rept.,

O. A. Wasson, A. D. Carlson, and K. C. Duvall. 1986,

4p
Pub. in Radiation Effects 96, n1-4, p9-12 1986.

Keywords; Timing, Reprints, Coincidence, *Cross sec-

tion. Neutron, 'Random events.

Analysis of the authors measurement of the 235U(n,f)

cross section standard at 14 MeV demonstrates that

no change in the published results due to random coin-

cidence events is required.

800,250
PB88-230297 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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T-V Energy Transfer and Chemical Reactions of
Laser-Produced Hot l-l and D Atoms.
Final rept.,

L. M. Cousins, and S. R. Leone. 1988, 3p
Grants NSF-PHY86-04504, NSF-CHE84-08403
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Radiochimica Acta 43, pi 07-1 09 1 988.

Keywords; 'Photolysis, 'Hydrogen, 'Deuterium, Kinet-

ic energy. Particle interaction. Vibration, Excitation,

Energy transfer, Hydrogen iodide. Hydrogen bromide.
Hydrogen chloride, Hydrogen sulfide. Reprints, 'Hot
atom chemistry, Excimer lasers, Collisions.

Laser photolysis of various molecular precursors pro-

vides a means to generate translationally fast H and D
atoms with laboratory energies in the range of 1-3 eV.
With typical precursors such as HI, HBr, HCI, and H2S,
and excimer laser wavelengths at 1 93 and 248 nm, the
widths of the H atom kinetic energy distributions are
small compared to the total energies, providing a
rather precise collision energy. Kinetic energies in the
range of 1-3 eV are sufficient to overcome many bar-

riers to chemical reaction or to populate vibrational

states up to v= 5 or 10 by translation-to-vibration (T-V)

excitation processes. Thus, a flourishing field has been
born and is being used in many laboratories to study
the fundamental dynamics of reactive and energy
transfer collisions of these translationally hot H and D
atoms with numerous collision partners. The states of

the products of the collision events in the authors work
are probed by both sensitive infrared fluorescence as
well as laser-induced fluorescence. These techniques
yield state-resolved vibrational and rotational informa-
tion for the dynamics of the hot atom collision.
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PB88-230438 Not available NTIS
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Measurement of Low Abundance Isotopes by
Laser Resonance Ionization Mass Spectrometry
(RIMS).
Final rept.,

J. D. Fassett, R. J. Walker, J. C. Travis, and F. C.

Ruegg. 1988, 18p
Pub. in Analytical Instrumentation 17, n1-2 p69-86
1988.

Keywords; 'Iodine isotopes, 'Radioactive analysis.

Reprints, 'Resonance ionization mass spectrometry.
Laser applications. Iodine 129.

The application of laser resonance ionization mass
spectrometry (RIMS) to the measurement of low abun-
dance isotopes was investigated. The long-lived radio-

nuclide (129)1 was used to evaluate the present capa-
bilities. Issues of sensitivity and selectivity were stud-

ied, as well as dynamic range limitations imposed by
the low-duty-cycle pulsed ionization process.
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Photodissociation of Chlorostyrene Molecular
Ions.

Final rept.,

G. J. Collins, K. Kiss, D. J. Pereles, and E. White.

1986, 2p
Sponsored by Stauffer Chemical Co., Dobbs Ferry,

NY.
Pub. in Organic Mass Spectrometry 21, p447-448
1986.

Keywords; 'Photochemical reactions, 'Dissociation,

Stereochemistry, Chlorine organic compounds. Mass
spectroscopy, Ions, Reprints, 'Styrene/chloro, Laser
induced fragmentation. Isomers.

Photodissociation of molecular ions of m-, o-, and p-

chlorostyrene was studied in the first field free region

of a double focusing mass spectrometer. Ions were
formed in a conventional electron impact ion source
and passed through a laser beam which was focused
so as to be co-linear with the ion beam over the length

of the first field free region. Laser induced fragmenta-
tion was monitored by phase sensitive detection of the
chopped laser on/laser off signals arriving at the de-
tector. Isomer specific differences in the photofrag-

mentation of the three isomers were observed. The ef-

fects of varying source pressure, laser intensity and
laser wavelength were studied.
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Experimental and Theoretical Determinations of
the 5d Photoionization Cross Section in Laser-Ex-
cited Barium Atoms between 15 and 150 eV
Photon Energy.
Final rept.,

J. M. Bizau, D. Cubaynes, P. Gerard, F. J.

Wuilleumier, J. C. Keller, J. L. LeGiouet, J. L. Picque,
D. L. Ederer, B. Carre, and G. Wendin. 1986, 4p
Pub. in Physical Review Letters 57, n3 p306-309, 21

Jul 86.

Keywords; 'Barium, 'Ionization, 'Photochemical reac-

tions, 'Cross sections. Experimental design, Numeri-
cal analyses. Electronic spectra, Excitation, Reprints,

'Laser excited ionization.

The authors report the measured and calculated pho-
toionization cross section of the excited 5d electron in

neutral barium. Local density based random phase ap-
proximation calculations (LDRAP) and experiments
show resonance enhancement of the 5d cross section

when the 4d ionization channel opens up. There is

good agreement between the theory and experiment
over a broad energy range.
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Standardization of Isomeric-Transition Radionu-
clides by Liquid-Scintillation Efficiency Tracing
with Hydrogen. 3. Application to Technetium-99M.
Final rept.,

A. G. Malonda, and B. M. Coursey. 1987, 6p
Pub. in Applied Radiation and Isotopes 38, n9 p695-
700 1987.

Keywords; 'Technetium isotopes, 'Isotopic labeling,

Monte Carlo method. Radioactive isotopes. Reprints,

'Technetium 99, 'Liquid scintillators.

The isomeric-transition radionuclide (sup 99m)Tc has
been standardized by the method of liquid-scintillation

efficiency-tracing with (sup 3)H. The two-phototube
coincidence-counting efficiency is computed as 0.28,

with an uncertainty (one standard deviation) of -i- or -

3.4%. The agreement between calculated and experi-

mental efficiencies is better for spectral regions corre-

sponding to Compton electrons and conversion elec-

trons.
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Application of Semiconductor Diode Lasers to
Probe Photodissociation Dynamics.
Final rept.,

H. K. Haugen, W. P. Hess, and S. R. Leone. 1987,
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Keywords; 'Iodine, Electron transitions. Atomic energy
levels, Quantum efficiency, Haloalkanes, Photolysis,

Semiconductor lasers, 'Photodissociation, AlkyI com-
pounds. Laser spectroscopy.

Tunable diode lasers are rapidly proving to be useful

probes of atomic and molecular species. In the
present study the authors use a semiconductor diode
laser to probe the photodissociation dynamics of alkyi

iodides. A room temperature InGaAsP diode laser op-
erating at 1315 nm is used to probe the transition be-

tween l'(doublet P(1/2)) and l(doublet P(3/2)) atoms.
I' quantum yields are obtained in the UV laser photoly-

sis of n- and i-C3F7l, CH3I and ICN by time resolved

laser gain versus absorption spectroscopy. The high

amplitude stability of the diode laser and the internal

normalization of the gain versus absorption technique
allow for a sensitive and accurate determination of the

r quantum yields.
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Electrochemical Evaluation of Solid State pH Sen-
sors for Nuclear Waste Containment,
P. H. Huang, and K. G. Kreider. May 88, 30p NBSIR-
88/3790
Also available from Supt. of Docs. Sponsored by Nu-
clear Regulatory Commission, Washington, DC. Office
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Keywords; 'pH meters, 'Radioactive waste facility,

Radioactive wastes, 'Iridium oxides, 'Voltametry,

Electrodes, Underground storage, Extrusive rocks,

Theories, Electrochemistry, High pressure. High tem-
perature, Tuff.

The report contains a literature review for electro-

chemical evaluation of solid state pH sensors. The re-

quirements of pH electrode for geochemical fluids in a
nuclear waste repository site are rather difficult to ful-

fill, that is, the electrode must have stability at tem-
peratures up to 250 deg C, low ionic and redox interfer-

ences, corrosion resistance, and robustness. Among
the potential electrode materials, the Ir02 emerges as
the most promising because of its consistent near
Nernstian response, and its electrochemical behavior

at the lr02-solution interface is essential in order to

optimize the performance of Ir02 electrodes for pH
sensing at high temperatures and pressures. The
report reviews theoretical models of the oxide-solution

interfaces based on the theory of the electric double
layer. Electrochemistry of Ir02 films with emphasis on
the properties of anodic films is summarized. A plan for

pH testing of sputtered iridium oxide films (SIROF) for

geochemical measurements at a Tuff Repository is de-

scribed.

800,257

PB88-164173 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD. Information Systems Engineering Div.

30



CHEMISTRY

Physical & Theoretical Chemistry

Prototype Expert System: An Automated Advisor
to Select Data Sources from Chemical Information
Databases,
E. N. Fong, and C. E. Dabrowski. Jan 88, 48p
NBSIR-88/3689

Keywords: 'Chemistry, *lnformation systems, *Vapor
pressure. Prototypes, Automation, Decision making.

Data, Sources, "Expert systems, *Man computer inter-

face, 'Knowledge based systems. Data bases.

A prototype expert system, called 'Automated Advi-

sor', was built as a part of a competency project within

the Institute for Computer Sciences and Technology.

The system conducts dialogue with the end-users and
recommends a list of data sources from chemical in-

formation databases. The report describes the prob-

lem domain and documents the knowledge engineer-

ing process.
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Technical Activities 1987, Surface Science Divi-

sion,

C. J. Powell, Jan 88, 28p NBSIR-88/3699
See also PB86-1 66733.

Keywords: "Surface chemistry. Standards, Catalysis,

Electron spectra, Atomic structure. Adsorption.

The report gives a brief summary of the technical ac-

tivities conducted in the NBS Surface Science Division

during Fiscal Year 1987. These activities include sur-

face-standards work, experimental and theoretical re-

search in surface science, the development of im-

proved measurement methods, and applications to im-

portant scientific and national problems. Listings are

given of publications, talks. Division staff, and guest
scientists.
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Thermodynamic Properties of the Alkaline Earth
Metal Hydroxides (MOH). 1. Literature Citations.
Technical note (Final),

1^. W. Chase. Dec 87, 46p NBS/TN-1243
Also available from Supt. of Docs, as SN003-003-
02847-9.

Keywords: 'Bibliographies, Equilibhum data. Forma-
tion properties. Ionization potential, Molecular struc-

ture, 'Alkaline earth hydroxides, 'Electron affinity.

Electronic energy levels.

A bibliographic collection is provided on data which are
necessary for the calculation of the thermochemical
properties of the gaseous alkaline earth metal
(mono)hydroxides (MOH) and their positive ions
(MOH + ), where M = Be, Mg, Ca, Sr, and Ba. This is

the first in a series of articles that will document the
information used in the critical evaluation of the ther-

modynamic properties for the JANAF Thermochemical
Tables. The collection contains references which have
been published through the end of 1985, with a limited

number of 1986 references. Five bibliographies are
given, one for each of the alkaline earth metals. In

each bibliography, the references are listed chronolog-
ically; alphabetically by first author within each year.
The names of the ten species are given according to
the Chemical Abstracts system of nomenclature (as of

the Tenth Collective Index). The Chemical Abstracts
Registry Numbers are also given for each of the spe-
cies. A brief summary of the type of available informa-
tion is given.
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Chemisorption and Dissociation of 02 on Cr(IIO):
An EELS/ESDIAD (Electron Energy Loss Spectros-
copy/Electron Stimulated Desorption Ion Angular
Distributions) Study.
Final rept.,

N. D. Shinn, and T. E. Madey. 1986, 4p
Pub. in Nuclear Instruments and Methods in Physics
Research 81 3, n1 -3 p537-540, 1 Mar 86.

Keywords: 'Chemisorption, 'Oxygen, Chemical
bonds. Atomic spectra. Spectroscopy, Reprints,
'Chromium 110, Auger spectroscopy, Desorption, Ion
distribution. Binding energy.

Electron stimulated desorption ion angular distribu-

tions (ESDIAD) and high resolution electron energy
loss spectroscopy (EELS) have been used in conjunc-

tion with Auger electron spectroscopy (AES) and low
energy electron diffraction (LEED) to identify molecu-
lar and atomic binding states for oxygen chemisorbed
on Cr(IIO).
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PB88-174024 Not available NTIS
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Pulse Radiolysis of Hexafluorobenzene: Produc-
tion and Quenching of C6F6(1 +).
Final rept.,

F. P. Schwarz, H. Okabe, and P. Ausloos. 1985, 5p
Pub. in Chemical Physics Letters 119, n2-3 p188-192,
30 Aug 85.

Keywords: Production, Radiolysis, Excitation, Fluores-

cence, Reprints, 'Benzene/hexafluoro, 'Charge ex-

change. Quenching.

Emission from the first electronic excited state of

C6F6(1 -f) (B) was observed in the pulse radiolysis of

C6F6( 1 -I- ) (B) through charge transfer from C02, Kr +

,

Ar-(-, and Ne were determined from measurements of

the time-resolved fluorescence from C6F6(1 -I-) (B).

The values agree with values for these rate constants
determined in an ion cyclotron resonance spectrome-
ter.
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One- and Two-Electron Reduction of Metallopor-
phyrins. Radiation Chemical, Photochemical, and
Electrochemical Studies. Kinetics of the Decay of
pi-Radical Anions.
Final rept.,

M. C. Richoux, P. Neta, A. Harriman, S. Baral, and P.

Hambright. 1986, 7p
Pub. in Jnl. of Physics and Chemistry 90, nil p2462-
2468 1986.
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Decay, Metal containing organic compounds, Metha-
nol, Solutions, Reprints, 'Metalloporphyrins, "Photoly-
sis, Aqueous solutions.

One- and two-electron reduction products of several
metalloporphyrins have been studied by steady-state
and pulse radiolysis in aqueous solutions. The study
concentrates on the TMPyP (tetra(N-methyl-4-
pyridyl)porphyrin) complexes of (3)GA, (4)Ge, and
(3)ln, and the TPyP (tetra(3-pyridyl)porphyrin) complex
of (5) Sb, and compares them with the previously stud-

ied complex of (2)Zn, (3)AI, (4) and Sn.
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One- and Two-Electron Oxidation of Lead (II)

Tetrakis(N-Methylpyridyl) Porphyrins in Aqueous
Solution.
Final rept.,
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troscopy. Aqueous solutions.

In aqueous solution at pH 9, lead (II) tetrakis(N-methyl-
pyhdyl) porphyrins are oxidized rapidly to the metallo-
porphyrin pi-radical cations by Br2, under pulse radio-

lytic conditions. The pi-radical cations disproportionate
at a rate close to the diffusion controlled limit. The
doubly-oxidized metalloporphyrin so formed can be as-
signed to the lead (IV) porphyrin, on the basis of ab-
sorption spectroscopy. These highly oxidized metallo-
porphyrins decay via first order kinetics (k = 0.93 +
0.05/s at pH9. Even in the presence of colloidal Ru02
2H20, the decay process does not oxidize water to

02.
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Intramolecular Association of Covalently-Linked
Viologen Radicals.
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cals, 'Intermolecular structures, Dimers.

A series of compounds was synthesized having two
identical viologen groups separated by organic bridges
of varying degree of flexibility. Chemical or radiolytic

reduction results in formation of the viologen - radical

cations which undergo disproportionation to form the
doubly reduced viologen. In the species, both viologen
units are reduced and there is a distinct stabilization

effect if the molecule can form an intramolecular cofa-
cial dimer. The disproportionation constants have
been determined by cyclic voltammetry and depend
markedly upon the type of bridging group employed.
Using pulse radiolysis, it was shown that the mono rad-

ical could be stabilized by intramolecular associate
with the unreduced viologen.
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Hydrogen Transfer between Anthracene Struc-
tures.
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drogen transfer.

The work reports results of kinetic studies of hydrogen
migration between 9,10-dihydro-positions in anthra-

cene structures.
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Ethylbenzene Pyrolysis: Benzyl C~C or C~H Bond
Homolysis.
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"Isopropyl benzene. Low pressure, Homolysis.

The thermal unimolecular decomposition of ethylben-
zene has been studied by both the very-low-pressure
pyrolysis and heated single-pulse shock tube methods
in an attempt to resolve a recent controversy as to

whether the initial dissociation channel is benzyl C-C,
PhCH2CH3 = > PhCH2 -|- CH3 or benzyl C-H homol-
ysis, PhCH2CH3 = > PhCHCH3 -|- H. Observed de-
composition products and mass balance studies led to

the conclusion that up to 1288K the predominant de-
composition channel is benzyl C-C homolysis. Addi-

tional support of the conclusion was provided by a
study of isopropylbenzene decomposition by these
same methods. Arguments were given which strongly

suggest that benzyl C~H homolysis cannot be the
major reaction channel even at temperatures as high

as 1600K.
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Ionic Hydrogen Bond and Ion Solvation. 4.
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Ionic hydrogen bonds of the type SH(1 +)...0, i.e., dis-

sociation energies of the complexes R2SH(1 + )...0H2,

range from 12 to 19 kcal/mol, and exhibit an inverse

linear relationship with the proton affinity difference

Delta PA = PA(R2S)-PA(H20), of the form dissocia-

tion energy = -17.7-0.13 Delta PA kcal/mol. Ionic hy-

drogen bonds of the type NH(1 +)...S are also relative-

ly weak, with values between 11 and 15 kcal/mol.

However, some symmetric dimers of the type
SH(1+)...S, e.g. (CH3)2 SH(1 +)...S(CH3)2 are more
strongly bonded, with dissociation energy = 26 kcal/

mol. Using the weakly bonding sulfur ligand CH3SH
and a strongly bonding polar ligand, CH3CN, in a
mixed cluster CH3NH3{1 -(-).CH3SH.CH3CN, it is ob-

served that the bond weaking effect of the weak ligand

on the interaction of the core ion with the strong ligand

is only 13%, while in the opposite combination, i.e., the

effect of the strong ligand, CH3CN, on the interaction

of the core ion with eittier a second week ligand

(CH3SH) or a second strong ligand (CH3CN) is to

cause weakening of the bonds by 26 and 29%, re-

spectively.
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Ionic Hydrogen Bond and Ion Solvation. 3. Bonds
Involving Cyanides. Correlations with Proton Af-
finities.
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Keywords: 'Cyanides, *Mass spectroscopy. Chemical
bonds. Reaction kinetics, Protons, Reprints, "Hydro-
gen bonds. Affinity, Ion spectroscopy.

The dissociation energies of complexes RCNH(1 + ) B
or BH(1 NCR show inverse linear correlations with

the proton affinity difference (Delta PA) of the compo-
nents. Complexes of protonated amines with cyanide
ligands are stronger by about 10 kcal/mol than analo-
gous complexes with amine ligands, due to the large

dipole moments of the cyanides. The corresponding
correlation lines are (kcal/mol) = 35.3 - 0.34 Delta PA
for R3NH(1 +) NCR and 23.2 - 0.25 PA for R3NH(1 +)
NRe complexes. Complexes of cyanides with

NH4(1 +) are more weakly bonded by 4 + or - 1 kcal/

mol than complexes with alkylammonium ions. Other
correlation parameters are given.
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Experimental Studies of the Correlations between
Gas Sensor Response and Surface Chemistry.
Final rept.,

S. Semancik, and D. F. Cox. 1986, 2p
Pub. in Jnl. of Vacuum Science and Technology A-
Vacuum Surfaces and Films 4, n3 p626-627 1986.

Keywords: *Gases, "Detectors, 'Surface chemistry.
Materials, Sensitivity, Chemical analysis. Experimenta-
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Experimental methods are described for characteriz-

ing the surface chemical behavior and electronic re-

sponse produced by the interaction of gases with
sensing materials. Data obtained from these methods
can be used to model the sensing mechanisms by
which chemical sensors operate.
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Inversion of Second Virial Coefficients for Polya-
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J. P. M. Trusler. 1986, 7p
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Inversion of the second virial coefficient B(T) of a po-
lyatomic gas yields an effective isotropic pair-potential-

energy function U (sub inv) (r); the relation between
this and the true anisotropic function is investigated.
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Thermodynamic and Kinetic-Properties of the Cy-
clohexadienyl Radical.
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W. Tsang. 1986, 4p
Pub. in Jnl. of Physical Chemistry 90, n6 pi 152-1 155
1986.

Keywords: Decomposition, Entropy, Thermodynamic
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clohexadienyl radical.

The experimental data on cyclohexadienyl (1,4-cyclo-

hexadienyl-6) radical decomposition have been exam-
ined. In combination with an estimated entropy for cy-

clohexadienyl of 375 -I- or - 7 J/K-mol at 550 K, and
the measured rates of hydrogen addition to benzene
the authors find k(cyclohexadienyl -> benzene -i- H)
= 1 0 to the 1 3.25th power -i- or - 0.4 exp(-1 3090 + or

- 500/T)/sec in the vicinity of 550 K. This is consistent
with a heat of formation of cyclohexadienyl of 209 + or
- 5 kJ/mol (300 K). The C-H bond energy in cyclohexa-
dienyl is 318 kJ, leading to a resonance energy of 96
kj. The second order disappearance rate of cyclohex-
adienyl radical at 425 K has been found to be 700 bil-

lion cc/molecule-sec. This is in excellent agreement
with direct measurements at room temperature.
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Thermochemistry of Solvation of Nitrate Anion
(N02(1-)) and Nitrobenzene Anion (C6H5N02(1-))
by Polar Molecules in the Vapor Phase. Compari-
son with Chloride (Cl(1-)) and Variation with Ligand
Structure.
Final rept.,

L. W. Sieck. 1985, 5p
Pub. in Jnl. of Physics and Chemistry 89, n25 p5552-
55561985.

Keywords: 'Solvation, 'Thermochemistry, Mass spec-
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The stabilities of N02(1-).HR and (C6H5N02(1-)).HR
association ions, where HR is a dipolar protic or aprotic

organic molecule, have been investigated by the tech-

nique of pulsed electron beam high-pressure mass
spectrometry. For comparison, analogous measure-
ments were also made with CL(I-). Equilibrium con-
stants were determined. Probable structures for

(C6H5N02(1-)).HR ions are presented and discussed.
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Temperature Effects on Rates of Dehalogenation
of Aromatic Anion Radicals.
Final rept.,

M. Mautner, P. Neta, R. K. Norris, and K. V\/ilson.

1986, 6p
Pub. in Jnl. of Physical Chemistry 90, n1 p1 68-1 73
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fer. Reprints, 'Temperature dependence, 'Charge ex-

change, Haloacetophenones, Dehalogenation, Nltro-

benzyl halides, Chloro radicals, Bromo radicals, Nitro

radicals.

The temperature dependence of the unimolecular de-

halogenation of radical anions of nitrobenzyl halides

and haloacetophenones was measured between -7

and 70 C.
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Single Pulse Shock Tube Study on the Stability of
Perfluorobromomethane.
Final rept.,

W. Tsang. 1986, 5p
Pub. in Jnl. of Physical Chemistry 90, n3 p414-418
1986.
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Shock tubes. Heat of formation. Energy transfer. Re-
prints, 'Methane/perfluoro-bromo.

Perfluorobromomethane has been decomposed in

comparative rate single pulse shock tube experiments.

Reaction extent was determined by measuhng the eth-

ylene yields from the induced decomposition of cyclo-
pentane.
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Stabilities of Highly-Conjugated Radicals from
Bond Homolysis Rates.
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D. A. Robaugh, and S. E. Stein. 1986, 6p
Pub. in Jnl. of the American Chemical Society 1 08, n1

2

P3224-32291986.
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Stabilities, Chemical determination. Measuring instru-

ments. Reprints, 'Benzyl radicals, 'Rate constants,
Low pressure, Homolysis.

Rates of benzyl C-CH3 homolysis of 4-ethylstyr-

enee(2), 1-phenyl-1-butene(3), 1,1'-diphenylethane

(4), 2,2'-diphenylpropane(5), and 1-methyl-indene(6)
were measured in a very-low-pressure-pyrolysis appa-
ratus. Observed rate constants were fit by high-pres-

sure Arrhenius expressions using RRKM theory.
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Resonance Stabilization of Zinc Porphyrin pi-Radi-
cal Cations.
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P. Neta, M. C. Richoux, A. Harriman, and L. R.
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Pulse radiolytic oxidation of zinc tetrakis (hydrox-

phenyl) porphyrins in neutral solution results in forma-
tion of the pi-radical cations which decay via dispropor-

tionation over a few ms. In alkaline solution, the hy-

droxyl groups are dissociated and for the ortho and
meta isomers the rate of disproportionation is some-
what reduced relative to neutral solution due to Cou-
lombic repulsion between the ions. In contrast, the

para isomer shows a very long-lived pi-radical cation

(t(sub 1 /2)Ca. 5s) in alkaline solution. This arises from
resonance stabilization associated with the ability of

the substituent to push charge onto the porphyrin ring.

The ortho isomer does not exhibit the effect due to

steric hindrance.
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Rates and Mechanisms of Reduction of Trisphen-
anthroline-Fe(lll) by Various Radicals. Effects of

Solvent.
Final rept.,

P. Neta, J. Grodkowski, C. J. Schlesener, and J. K.

Kochi. 1985, 6p
Pub. in Jnl. of Physics and Chemistry 89, n20 p73-78
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Keywords: 'Electron transistions. Energy transfer, Ra-
diolysis, Radicals, Acetonitrile, Solutions, Reprints,

'AlkyI radicals, *lron/tris(phenanthroline), 'Iron com-
plexes, 'Aqueous solutions.

(3)Fe (phenanthroline)3, is reduced to (2)Fe-complex
by a wide variety of radicals in aqueous solutions. Re-
duction by -hydroxyalkyi radicals takes place with

nearly diffusion-controlled rate constants (3.5 billion /

M /S) and involves an outer sphere electron transfer.

Reduction by other substituted alkyi radicals, as well

as methyl and ethyl, is less rapid to varying degrees (K-

1 million -1 billion /M /S) and may involve an inner

sphere mechanism, whereby the radical attaches to

the iron center in an intermediate stage. Addition of

alkyI radicals to a phenanthroline carbon, which occurs
in acetonitrile solutions, becomes less likely in water,

because it is slow relative to the other processes. In

the case of the OH radical reaction, however, addition

to carbon followed by an intramolecular electron trans-

fer may be the only operative mechanism for reduction

of (3)Fe (phen)3.
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Radiation Induced Reactions of Polymer Radicals

with Ruthenium Trisbipyridyl OH Adduct in Aque-
ous Solutions.

Final rept.,

P. Neta, J. Silverman, V. Markovic, and J. Rabani.

1986, 5p
Pub. in Jnl. of Physics and Chemistry 90, n4 p703-707
1986.
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olysls, Gamma irradiation. Reprints, 'Polymer radicals,

•Polyethylene glycols, *Polybrene, 'Ruthenium/
tris(bipyridyl).

Polymer radicals are produced by H abstraction from
polyethylene glycol (PEG) and polybrene (PB) and by

H abstraction and OH addition to polystyrene sulfonate

(PSS). When ruthenium trisbipyridyl ions (Ru(bpy)2/

3+) are also present, they compete for OH and H radi-

cals and produce the appropriate adducts. These ad-

ducts may disproportionate or react with the polymer
radicals. The kinetic constants of these systems were
measured by pulse radiolysis. The reaction products

were also studied by dialysis of these systems follow-

ing irradiation.
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Photooxidation of Water Using Prussian Blue as
Catalyst.
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Radiolysis, Decay, Lead, Reprints, 'Oxygen produc-
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tooxidation, Aqueous solutions.

Pulse radiolysis experiments have shown that Prussian
Blue (PB) catalyses decay of tris (2,2' -

bipyridyl)ruthenium (III) in aqueous solution at pH 3.2.

The bimolecular rate constant for electron transfer be-
tween PB and bipy(3) Ru (3 + ) is 210000 cu dm/mol/
s, which is well below the diffusion controlled limit. The
reaction leads to oxidation of water of 02 and irradia-

tion of bipy (3) Ru (2 + ) in aqueous solution containing

sodium persulphate (as sacrificial electron acceptor)
and PB generates 02 with a quantum efficiency of

ca.2%. The limiting yield of 02(0.0015 sq mol/cu dm)
is set by the PB catalysed reduction of 02 and by 02
quenching of triplet bipy(3)Ru(2 -i- ).
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Infrared Tunable Diode Laser Spectroscopy of the
Delta nu = 2 Band of (7)Li(127)l.

Final rept.,

G. Thompson, A. G. Maki, and A. Weber. 1986, 4p
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Laser spectroscopy. Tunable lasers. Lithium 7, Iodine
1 27, High resolution, Dunham constants.

The high resolution infrared spectrum of the delta nu
= 2 transition of (7) Lil has been measured at tem-
peratures near 1050K. The observations include vibra-

tional transitions ranging from 2-0 to 10-8. The data
were fit to a set of Dunham potential constants com-
plete through the a(6) term, from which the Dunham
rovibrational constants were calculated. The band
centers for the v = 1-0 and v = 2-0 transitions were
determined to be 491.17398 + or - 0.00026/cm and
976.73042 + or - 0.00038/cm respectively.
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Picosecond Laser Induced Fluoresence Study of

the Colllsionless Photodlssociation of Nitrocom-
pounds at 266 nm.
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The photodissociation of nitroalkanes and dlmethylni-

tramine by picosecond laser pulses at 266 nm has
been investigated by observing fluorescence from
electronically excited N0(2) formed directly in the UV
photodissociation process and also by laser induced
fluorescence (LIF) probing of N02 formed in the elec-

tronic ground state. The formation of the ground state

fragment is a monophotonic process, and follows

closely the integrated laser pulse shape, implying that

the N02 is formed within 6 ps after absorption of a 266
nm photon by CH3N02 or (CH3)2NN02. Formation of

N0(2) from dimethylnitramine was monophotic; for the

nitroalkanes the observed N0(2) formation was much
less efficient and increased faster than linearly with in-

creasing energy in the UV photolysis pulse. In the R -

N0(2) nitroalkanes under study (R = CH3,C2H5.n-
C3H7 and 1-C3H7), the quantum efficiency of N02 for-

mation does not depend on the nature of the alkyi

group. An estimation of the quantum yields of photo-

dissociation is discussed.
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Resonant Laser-Induced Ionization of Atoms In an
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The use of tunable dye laser radiation to selectively

ionize atoms in an inductively coupled plasma (ICP)

has been investigated. Laser induced ionization was
measured as an increase in current between biased
electrodes on either side of the ICP tail flame. Interac-

tion between the radio-frequency plasma and the de-

tection circuitry required that the electrodes be placed
at least 1 9 cm above the load coil while using an ex-

tended ICP torch. Resonant laser induced ionization

was detected for Fe, Mn, Na, and Cu.
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Recent work on field mixing of barium autoionizing re-

sonances is described. Examples of destructive inter-

ference and of asymmetric line profiles are presented.
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The primary ozonide of ethylene (CH2CH2000) has
been observed and studied In the gas phase for the

first time. A specially designed low-temperature ab-

sorption cell was employed in which the primary ozon-
ide was prepared in situ by the low-temperature reac-

tion of ozone with ethylene. An assignment of the rota-

tional spectrum and electric dipole moment measure-
ments have established the oxygen envelope confor-

mation (Cs symmetry) to the lowest-energy form for

the elusive chemical species.
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The reaction of HCN isolated in solid argon with H
atoms formed by photolysis or by a discharge leads to

the stabilization of a sufficient concentration of H2CN
for observation of both its vibrational and electronic

absorption spectra. Detailed isotopic substitution ex-

periments have led to a vibrational assignment for the

species. The analysis of the vibrational data is consist-

ent with a planar molecular structure and with partial

triple bond character for the CN bond. The previously

reported electronic absorptions of H2CN have been
reproduced, with only a small matrix shift. The appear-
ance of more highly excited members of the electronic

band system suggests a tentative assignment of the

band structure for H2CN-dn. An infrared absorption

that disappears on irradiation of the sample by visible

light behaves appropriately for assignment to the CNH
bending mode of cis- or trans-HCNH.
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New experimental results on the structural and dynam-
ical properties of NH3 dimer are reported in the work.

j = 1-0, K = 0 transitions of 14NH3-15NH3, 15NH3-
14NH3, ND3 dimer, and ND3-ND2H have been meas-
ured at high resolution and 14N electric quadrupole
coupling constants are reported for each of these spe-
cies. The NH3 subunits comprising the dimer are ine-

quivalent. The quadrupole coupling constant associat-

ed with the first ammonia subunit eqOI aa, is measured
in 14NH3-15NH3 (-627(8)kHz), in ND3 dimer (-

531 (1 5)kHz), and in ND3-ND2H (-991 (1 8)kHz). For the

other subunit, eqQ2aa is reported in 15NH3-14NH3
(892(8)kHz), in ND3 dimer (745(1 3)kHz), and in NH3-
ND2H (1013(18) kHz). These numbers can be used to

estimate the vibrationally averaged polar angles of

these isotopomers of NH3 dimer. The result is (includ-

ing the primary isotopomer) Theta 1 for 14NH3-14NH3
is 48.6 deg, for 14NH3-15NH3 is 48.7 deg, for ND3
dimer is 49.6 deg and for ND3-ND2H is 45.3; while

Theta 2 for4NH3-14NH3 is 64.5 degrees, for 15NH3-
14NH3 is 64.3 deg, for ND3 dimer is 62.6 deg, and for

ND3-ND2H is 65.8 deg.
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Trends, Reprints, 'Field electron microscopy, "Field

ion microscopy.

Field electron and field ion microscopy are reviewed,

witfi emptiasis on their relationsfiip and uses in surface

scientific research). Historical sketches and outlines of

trends in research in these microscopies are included.

Some indication of possible future research directions

is given.
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A general framework using density matrices is devel-

oped for the analysis of atomic excitation by spin-po-

larized electrons. The framework is applied to the spe-
cific case of the triplet S(1/2) -> triplet P(3/2) transi-

tion in Na, as studied by the time-reversed, superelas-

tic process. The scattering is characterized in terms of

physical parameters describing the collisionally excit-

ed p-state, i.e., its angular momentum (L perpendicu-
lar), linear polarization, and alignment angle, with

these parameters defined separately for singlet and tri-

plet excitation. An expression for the scattering inten-

sity is derived which is valid for arbitrary electron polar-

ization and atomic state preparation. Specific exam-
ples are discussed with a view toward complete deter-

mination of the relevant scattering amplitudes and
phases. Recent experimental results are reevaluated
for comparison with theoretical calculations, and sug-
gestions are made for future experiments.
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Results from an angle-resolved spin-polarized inverse

photoelectron spectroscopy (ARSPIPES) study of

Ni(OOI), c(2X2)O/Ni(001), and c(2X2)S/Ni(001) are
presented. Inverse-photoemission spectra for the
clean Ni(001) surface are in good agreement with pre-

vious work. A minority-spin character is found for a
direct radiative transition into an unoccupied 3d band.
No definitive spin dependence is found for radiative

transitions into the unoccupied 4sp band, a potentially

unresolved crystal-induced surface state, or an image-
potential surface state. A chemisorbed c(2X2) oxygen
overlayer does not appreciably affect the measured
spin dependence or spectral intensity of the Ni 3d radi-

ative transition.
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Accurate high-resolution spectroscopic measure-
ments require secondary standards which can serve
as convenient calibration references in laboratory and
field research. The authors have measured the fre-

quencies of a series of rotational transitions between
0.3 and 6 THz for several stable and readily obtainable

gases (CO, HCI, and HF) to an accuracy better than
one part in 10 million and present revised rotational

constants for these molecules. The gases were select-

ed (in part) due to their presence in the Earth's atmos-
phere in significant amounts and thus are convenient
for the frequency calibration of atmospheric spectra.
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Using an NBS laser-based tunable far infrared spec-
trometer, the authors have measured the air- and
oxygen-broadening coefficients for the J = 10 <- 10,

N = 11 <- 9 02 rotational transition at 60.46/cm
(1 .81 2 THz). These direct experimental measurements
of the air-broadening coefficient should improve the

accuracy of retrieval calculations for far infrared strato-

spheric balloon experiments which use 02 rotational

lines to calibrate the viewing geometry.
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A single laser, which is used to induce and detect

spontaneous Raman transitions, can be used to ob-
serve quantum jumps in a single atom. The population
dynamics of a particular system, consisting of two dou-
blet S(1 /2) ground-state levels and four doublet P(3/2)
excited-state levels split by a magnetic field, is ana-
lyzed for a laser tuned near a particular transition. The
authors find that the statistics of the fluorescence
emitted by the system are described by the same for-

malism developed for the three-level V configuration

irradiated by two light sources. Over a wide range of

obsen/ation times, the fluorescence intensity will be
two valued, either off or on, as has been verified for the
V configuration. Some surprising and elegant features

of the new system are described.
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Stark Spectroscopy Using Tunable Far-Infrared
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The authors report on an experimental demonstration
of molecular Stark spectroscopy based on the use of

tunable far-infrared radiation at 0.91 THz. The radi-

ation was generated by the nonlinear mixing of the ra-

diation from two C02 lasers in a point-contact metal-
insulator-metal diode. The technique is used to make
the first reported measurement of the permanent
dipole moment of (13)CH30H; mu sub a = 0.883(25)
D.
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The authors report a new value for the universal gas
constant R: 8.314471 -i- or - 0.000014 J/mol/K. The
standard error of R has been reduced by a factor of 5,

to 1 .7 ppm. R was determined from the speed of sound
in argon contained with a thick, spherical shell at the
temperature of the triple point of water T(t). The
volume of the shell was measured by their weighing
the mercury required to fill it at T(t). The molar mass of

the argon was determined relative to that of a standard
with accurately known chemical and isotopic composi-
tion by use of speed-of-sound data.
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A microsecond-resolution capacitor discharge tech-

nique is used to heat niobium specimens rapidly to

temperatures several hundred degrees above the

melting point. From the measurements of current, volt-

age, and temperature as a function of time, the heat
capacity and electrical resistivity of liquid niobium in

the range 2850 to 3200 K were determined. Maximum
uncertainties in the results are estimated to be -i- or -

5% for heat capacity and -\- or - 3% for electrical resis-

tivity.
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Spectra of the zinclike ions Rb Vlil, SrIX, Yx, Zr XI, Nb
XII, and Mo XIII were excited with sparks and laser-

produced plasmas and observed with normal- and
grazing-incidence vacuum spectrographs. Almost ail

levels of the 4s2, 4s4p, 4p2, 4s4d, 4s5s, 4p5p, 4s5s
and 4s5d configurations were established in these
ions. Several 4s4f3F-4s5g3G transitions of Nb XII and
Mo XIII were also identified. The observed energy
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levels were interpreted by means of least-squares

parametric fits and Hartree-Fock calculations. The ion-

ization energies were determined as 132.79(25) eV for

Rb VIII, 158.33(25) eV for Sr IX, 185.77(37) eV for Y x,

214.86(37) eV for Zr XI, 246.11(37) eV for Nb XII, and
279.09(50) eV for Mo XIII.
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New measurements of ten K = 1 lines, including six Q
type and four R type, were made on the completely

protonated species of the water dimer. For some of

these lines, as well as for some K = 0 transitions

known from the literature. Stark coefficients were de-

termined, and these Stark coefficients provide a confir-

mation of the assignments. The new K = 1 measure-
ments show that the splitting associated with the

(HF)2-like tunneling motion decreases from about 19.5

GHz for K = 0 to about 1 6.2 GHz for K = 1 . To under-

stand the fact that K = 1 lines are populated in our 1 K
beam, the authors must assume, in accordance with

the results of beam studies on other molecules, that

levels of different nuclear spin modification relax sepa-
rately. In an attempt to gain information on tunneling

splittings other than that caused by the (HF)2-like

motion, the authors have made new measurements on
1-0 and 2-1 transitions with K = 0 for several partially

deuterated species, in which the (HF)2-like motion
cannot occur. Small splittings ranging from 4 to 145
MHz were observed. Because of the nature of the tun-

neling motions involved, these new data yield only the

difference of the tunneling splitting in the upper and
lower states of the transition.
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The microwave spectra of the formamide-water and
formamide-methanol complexes have been investigat-

ed with a pulsed beam Fabry-Perot cavity Fourier

transform microwave spectrometer. The observed hy-

perfine structure due to the 14N nuclear quadrupole
interaction was used to assign the rotational transi-

tions for both species. For formamide-water the rota-

tional analysis of ten transitions provides the con-
stants: A = 11 227.931(1) MHz, 6 = 4586.9628(10)
MHz, C=3258.8278(7) MHz, eQqaa= 1 .332(3) MHz,
and eQqbb=2.037(3) MHz. The formamide-methanol
spectrum exhibits an additional splitting from internal

rotation of the methyl group. Eighteen observed transi-

tions from the A and E symmetry states have been as-
signed and fitted with the rotational constants: A=10
186.594(6) MHz, 8 = 2090.36(59) MHz, and
C= 1762.80(56) MHz with hyperfine constants close to

those of formamide-water. By assuming a methyl top
moment of inertia la = 3.206 uA2, the barrier to internal

rotation V3 = 231.01(17) cm -1 is obtained. The barrier

height is about 36% smaller than that of methanol. The
structures determined for these complexes agree well

with prior ab initio calculations which indicate essen-
tially planar, double hydrogen bonded structures for

both species.
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Absolute cross sections for single ionization of Al(1 -i-),

Cd(1+), and Hg(1+) by electron impact have been
measured for electron energies from threshold to 2

keV using the crossed-beams technique. Comparisons
are made to semiempirical and theoretical predictions

and to other existing experimental data.
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First results are presented on velocity distribution

measurements of Ba(1 +) ions drifted in helium using a
well-characterized flow tube and single-frequency

laser-induced fluorescence detection. Reduced mobili-

ties of Ba(1 -I-) in helium are obtained for E/N values
between 4.67 and 18.7 Td. The velocity distributions

that are observed parallel to the electric field fit a dis-

placed maxwell-boltzmann distribution, in agreement
with theoretical predictions.
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Distorted-wave calculations of the electron-impact ion-

ization cross sections and rate coefficients for the Na-
like ionsTi(11 +), Cr(13-|-), Fe(15-|-), and Ni(17-t-) are
reported.
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The I asterisk quantum yield of CH3I at 193 nm is de-

termined to be 70 plus or minus 4% by the diode laser

gain versus absorption technique. The value Is lower
than the 100% I asterisk yield determined from the

analysis of molecular beam time-of-flight results. A crit-

ical evaluation of the gain versus absorption technique

is presented and the possible sources of the discrep-

ancy between the two results are discussed.

800,303
PB88-187604 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Excitation of N2 in DC Electrical Discharges at

Very High E/n.
Final rept.,

B. M. Jelenkovic, and A. V. Phelps. 1987, 17p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Physical Review A 36, n1 1 p531 0-5326, 1 Dec
87.

Keywords: 'Nitrogen, Electric discharges. Gas dis-

charges, Electric fields. Direct current. Excitation, Gas
ionization, Reprints.

Spatial distributions of light emission from electric dis-

charges in N2 have been measured at very high elec-

tric-field-to-gas-density ratios E/n and low gas densi-

ties.
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Controlled chemical dynamics at surfaces involves the

movement of selected atoms of the constituent mole-
cules and solid over multi-dimensional potential

energy surfaces (PES). State-to-state molecular beam
scattering and vibrational spectroscopy provide com-
plimentary information about the PES over which the

hoped for controlled dynamics occurs. In the work,

quantitative techniques developed in non-linear dy-

namics are used to demonstrate the symbiotic rela-

tionship between scattering and spectroscopy.
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Quantum jumps are observed in isolated samples of

one or a few Hg(1 -i-) ions stored in an ion trap. The
jumps are observed as sudden changes in the laser-

induced-fluorescence. Analysis of the statistical prop-

erties of the quantum jumps yields values for the radi-

ative lifetimes of the metastable 5d(9) 6s(2) doublet

D(3/2) and 5d(9) 6s(2) doublet D(5/2) states and for

the branching ratio of the decay modes of the doublet
D(3/2) state. The bistable nature of the fluorescence
from a single ion is used to improve the signal-to-noise

ratio in optical-optical double-resonance.
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Flame spread over a thermally thick slab of PMMA at

several angles of sample orientation from Theta = -90

degs (vertically downward flame spread) to theta =
+ 90 degs (vertically upward flame spread) in air was
investigated by measuring temperature distributions

within the PMMA sample in the vicinity of the leading

edge of the flame front using holographic interfero-

metry. Samples with widths of 0.32, 0.47, 1.0, and 2.5

cm, a thickness of 2.5 cm, and a length of 30 cm were
used. The measured net heat flux from the gas phase
to the sample surface at the vaporization front of the

sample is about 7 W/sq. cm. for downward flame
spread (theta < 0 degs), 6.5 W/sq. cm. at theta = +
10 degs, and 2.8 W/sq. cm. at theta = +90 degs.

However, the total net heat transfer rate increases with

an increase in the angle of sample orientation, be-

cause the characteristic heating length, defined as the

distance from the adiabatic point on the sample sur-

face to the vaporization point, increases with an in-

crease in the orientation angle of the sample. The total

net heat transfer rate into the sample from the gas
phase is about 56% of the total net heat transfer input

to the sample at theta = -90 degs, 78% at theta = 0
degs, 87% at theta =+10 degs, and 99% at theta =
+ 90 degs. Therefore, heat transfer from the gas
phase into the unburnt fuel ahead of the vaporization

point is the dominant heat transfer path for all angles
of orientation. This was clearly demonstrated by the

net heat flow vector patterns within the sample. The
streamwise conductive heat transfer rate through the

sample decreases with an increase in flame spread
rate (increase in the sample orientation angle) due to

insufficient time being available for the slow thermal
wave to travel through the sample.
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The authors investigated the use of translational line-

shapes generated from information theory (IT) for colli-

sion induced spectroscopies. In several cases of gen-
eral interest, they found that such IT lineshapes fail to

adequately approximate exact lineshapes computed
from fundamental theory. The IT profiles are associat-

ed with poorly defined parameters, and thus have at

best a marginal ability to represent collision induced
spectra; other lineshape models are known which pro-

vide better approximations to exact lineshapes.
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Radiative decay rates connecting the lowest four

energy levels of (198)Hg(1+) have been derived
solely from an analysis of the fluctuations (quantum
jumps) of the laser induced fluorescence of the 194-

nm first resonance transition of a single ion confined in

a Paul trap. The natural linewidth of the 194-nm first

resonance transition was also measured. The meas-
ured decay rates and branching ratios are in satisfac-

tory agreement with theory.
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The first experimental observations, to the authors
knowledge, of sub-Doppler linewidths in a cell made
using tunable far-infrared radiation are reported. A
double-resonance scheme has been used, combining
C02-laser infrared radiation with tunable far-infrared

radiation to observe a sub-Doppler line shape in an ex-

cited vibrational state of CH30H.

800,310
PB88-189063 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Theoretical Calculations of Indirect Processes in

Electron-Impact Ionization of Atomic Ions.

Final rept.,

M. S. Pindzola, D. C. Gciffin, and C. Bottcher. 1987,

15p
Pub. in Comments on Atomic and Molecular Physics

20, n6p337-351 1987.

Keywords: "Ionization, Electron irradiation. Reprints,

"Electron-ion collisions.

The application of continuum Hartree-Fock theory to

the calculation of indirect processes in the electron-

impact ionization of atomic ions is reviewed. Compari-
son between theory and recent crossed-beams experi-

ments is made for several multiply charged atomic
ions.
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Models of electron excitation and ionization at very

high electric-field-to-gas-density ratios E/n are com-
pared under conditions appropriate to discharge ex-

periments at low gas densities, such as those in N2
described in the preceding paper. The models consid-

ered use the monoenergetic beam approximation in a
velocity moment technique for solution of the electron

Boltzmann equation. They differ in the treatment of the

electrons produced by ionization and in the use of

either the momentum balance or the energy balance
to obtain the effective frictional effect. A simplified

single-beam model is found to agree reasonably well

with multiple-beam models, with the few published
Monte Carlo results, and with experimentally meas-
ured spatial ionization coefficients.
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The vibration-rotation spectrum of the HF stretch

mode in ortho-H2HF complexes has been obtained via

infrared laser direct absorption detection in a slit su-

personic jet expansion. The spectrum resembles a
K(sub a) = 1 <- 1 parallel band of a prolate near-
symmetric top and can be reasonably well fit with a
Watson A-type Hamiltonian; however, no rigid molecu-
lar structure can reproduce the observed K(sub a)

splittings without invoking unphysically large changes
in the constituent bond lengths upon complexation.
The splittings are more correctly analyzed in terms of a
j=1 hindered H2 rotor in an anisotropic potential, with

a minimum energy T-shaped geometry. Matrix calcula-

tions determine barriers to H2 rotation between 120
and 170/cm that depend systematically both on vibra-

tional and rotational state in the complex. These data
are consistent with a strong increase in potential ani-

sotropy with decreasing intermolecular separation,
with both upper and lower vibrational states close to

the dissociation limit. The results provide direct evi-

dence for vibrationally averaged structure, internal ri-

gidity, and intermolecular bond strength that are sig-

nificantly quantum state dependent, but can be qualita-

tively understood in terms of simple steric interactions

between the H2 and HF subunits.
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Contributions to the electron-impact ionization of Li-

like ions, due to resonant recombination followed by
double Auger emission, are calculated using first- and
second-order perturbation theory.
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Keyvvords: "Surface chemistry, Chemisorption, De-
sorption, Chemical reactivity. Reprints, "ESDIAD
method.

Recent applications of ESDIAD (electron stimulated

desorption ion angular distributions) to surface chem-
istry are described. Examples include the influence of

catalytic promoters and poisons on surface structure

and reactivity, the evidence for a new structural form
for adsorbed H20 (i.e., H20 dimers on Ni(IIO)), and
the characterization of a new bonding mode for CO on
Cr(IIO). Calculations of the perturbing influence of

image force and reneutralization effects in ESDIAD are

described.
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Mechanisms and Applications of Electron Stimu-
lated Desorption in Surface Science.
Final rept.,

T. E. Madey. 1987, 3p
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Keywords; "Surface chemistry, Chemisorption, Re-
prints, "Electron stimulated desorption, ESDIAD
method.

The principles and mechanisms of electron stimulated

desorption (ESD) and the utility of the electron stimu-

lated desorption ion angular distribution (ESDIAD)
method as a tool for determining the structure of sur-

face molecules have been descnbed in several recent

books and review articles. The present note is intend-

ed to provide a guide to the relevant literature, and to

outline briefly some recent work relating to the uses of
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ESDIAD for determining the structure of surface mole-

cules.
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Rotational Constants of the Lowest Torsional
Component (OG) of the Ground State and Lowest
Torsional Component (1G) of the First Excited Tor-

sional State of Hydrogen Peroxide.
Final rapt.,

W. B. Olson, R. H. Hunt, B, W. Young, A. G. Maki,

and J. W. Brault. 1988, 23p
Sponsored by National Aeronautics and Space Admin-
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Keywords: Reprints, 'Hydrogen peroxide. Torsion,

'Rotational constants. Torsional rotational interaction

constants. Asymmetric rotor.

New high-resolution spectra of hydrogen peroxide has
been taken in the OH stretching region and in the over-

tone-combination region of the OOH bends. Ordinary

combination differences in the (OG) and (1G) torsional

states and directly obtained energy level differences

between these torsional states have been supple-

mented with combination differences obtained from
previously published microwave data and fitted to

obtain the rotational constants of the two torsional

states and the parameter characterizing the perturba-

tion between them. A simplified notation scheme for

the vibrational-torsional-rotational levels, the transi-

tions used to obtain direct energy level differences be-

tween levels of the (OG) and (1 G) torsional states, and
the specific Hamiltonian used are described in the text.

A table of rotational and interaction constants is given,

and also tables of the actual (perturbed) rotational

levels in the (OG) and (1 G) torsional states.
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Determination of the Structure of OCS C02.
Final rept.,
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4p
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The rotational spectrum of the weakly bound complex
OCS C02 has been measured using a pulsed beam
Fourier transform microwave spectrometer. The rota-

tional constants of the major isotopomer are A =
4454.606 MHz, B = 1517.778 MHz, and C =
1129.666 MHz. The molecule is planar with a 'slipped

near parallel' structure analogous to the structure of

the dimer of carbon dioxide. The sulfur atom occupies
the 'inner' position; this is the obtuse rather than the
acute vertex of the O-O-O-S quadrangle. The distance
from the center-of-mass (cm.) of C02 to the cm. of

OCS is 3.552 A.
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Thermodynamic Paradox Associated with Non-
classical Critical Phenomena in Mixtures.
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unique phase diagrams. Phase diagrams.

Non-classical (or non van der Waals) critical points are
characterized by exponents that relate the values of

properties of a material near a critical point that are
different from those predicted by the van der Waals
equation of state. Certain quantities that have finite

values in van der Waals fluids are weakly infinite in

non-classical fluid models. These weak infinites can
force the coefficient of thermal expansion to become
negative over small temperature ranges when the criti-

cal locus of a mixture has a negative value for dP/dT.

The paper describes the consequences of such a con-
dition when the properties of such a material are repre-

sented in poorly chosen thermodynamic spaces.
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Limits of Stability of the Extended Water Model.
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models, 'Metastable state, Spinodal, Undercooling.

In the paper the authors report the metastable states

of the extended water model. The framework of the

computations is explained in detail; the constrained or

'observed' variables are determined as function of the

non-observed order parameters, or cluster variables,

and the susceptibility is expressed in terms of the Hes-
sian of the free energy with respect of these con-
strained variables. Since the Hessian is of the fourth

order in the model, there are different possibilities for it

to be zero, each associated with a different spinodal.

The analysis of the problem was done and examples
are given. The procedure used is compared with Gibbs
original work on the equilibrium of heterogenous sub-

stances.
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Experience with the Use of a Neutron Protein Data
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A neutron protein data collection facility equipped with

a linear detector has been in operation for about 5

years and has been used to measure diffraction data
from crystals of three proteins. Computational meth-
ods have been developed for integrating reflection in-

tensities using a dynamic mask procedure, for measur-
ing and applying an absorption correction and for im-

proving the orientation matrix. The data are of accept-
able quality, with symmetry R factors ranging from 0.04
to 0.12. These data were used in several successful
structure determinations.
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Pulse radiolysis studies were carried out to determine
the rate constants for reactions of CIO radicals in

aqueous solution. These radicals were produced by
the reaction of OH with hypochlorite ions in N20 satu-

rated solutions. The rate constants for their reactions
with several compounds were determined by following

the build up of the product radical absorption and in

several cases by competition kinetics. CIO was found
to be a powerful oxidant which reacts very rapidly with

phenoxide ions to form phenoxyl radicals and with di-

methoxybenzenes to form the cation radicals. CIO also
oxidizes CI0(2-) and N(3-) ions rapidly, but its reac-
tions with formate and benzoate ions were too slow to

measure. CIO does not oxidize carbonate but the

CO(3-); radical reacts with CIO(I-) slowly.
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Rate Constants for F(1-) Transfer from SF6(1-) to
Fluorinated Gases and 802. Temperature Depend-
ence and Implications for Electrical Discharges in

SF6.
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The reactivity of SF(6-) toward S02, S0F2, S02F2,
SOF4, SF4, and SiF4 has been investigated by using

the technique of pulsed electron beam high-pressure
mass spectrometry. These studies were initiated in

order to probe the complex anionic chemistry occur-
ring during electrical discharge in SF6. Although no re-

action of any type was observed with S0F2 and
S02F2, efficient F(l-) transfer of the type SF(6-) + A -

> AF(I-) + SF5 was found in all of the other systems
including the S02F(1-) -i- S0F4 pair, which was stud-
ied separately. With the exception of the SF(6-) +
SiF4 reaction, all of the pairs exhibited a negative tem-
perature coefficient in that the rate constants for F-

transfer decreased substantially with increasing tem-
perature. The reaction SF(6-) + A - > AF(1-)+ SF(5)
was found to proceed with a rate constant of 5.6 plus

or minus .8 times 10 to the minus 10th power cu.cm.
(molecule x s) throughout the temperature range stud-
ied (298-510 K), which corresponds to a collision effi-

ciency of unity. The other reactions were found to ap-
proach unit collision efficiency only at reduced tem-
peratures (<300 K). The reactions studied were used
to provide additional information concerning the gas-
phase F(l-) affinity scale, and the F(l-) affinity of SiF4
was defined as 2.2 plus or minus 0.4 kcal/mol higher

than S0F4 via equilibria measurements. The place-

ment of SF5 within the F(1 -) affinity scale indicates that

SF(6-) is reactive toward several of the major stable

byproducts generated during electrical breakdown in

SF6, This behavior was verified by direct observation
of the temporal growth and decay profiles of the vari-

ous anions produced after pulsed ionization of an SF6
sample which had been subjected to prior partial de-

composition in a negative corona discharge. Some
comments are also included concerning the stability of

the SF(6-) X SF6 dimer ion, and the implications of all

the present data with respect to mobility measure-
ments in SF6 are also discussed.
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A chemical thermodynamic analysis of hydrocarbon
molecules from 1500 K to 3000 K is presented for spe-
cies C2nH2m, n = 1-21, m= 1-8. Using group additi-

vity as the primary estimation method, the nature and
chemical thermodynamic properties of the most stable

molecules are found. Concentrations of these mole-
cules are then examined in equilibrium with acetylene
and molecular hydrogen after taking into account num-
bers of isomers. Thermodynamically favored pathways
leading to large polyaromatic species are examined in

detail. Two general types of paths are found. At higher

H2/C2H2 ratios (greater than or equal to 1), most spe-
cies on these paths are polycyclic aromatic molecules
and, depending on partial pressures of C2H2 and H2, a
barrier appears in the range 1400-1800 K which in-

creases sharply with increasing temperature. At lower
H2/C2H2 ratios, many smaller species are acyclic and
as this ratio becomes smaller the barrier declines and
becomes less sensitive to temperature. A discussion
of the relation between these results and the kinetics

of carbon polymerization is then presented using the
acetylene pyrolysis system as a model.
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The technique of autodetachment spectroscopy is uti-

lized in a study of two electronic states of CH2CN(1-)
and CD2CN(1-). The ground electronic state is a
normal valence state while the outermost electron in

the excited state is bound by the dipole moment of the

neutral radical. Autodetachment occurs from excited

rotational levels of the dipole bound state, giving some
5000 sharp features near the photodetachment
threshold. All of these features were assigned and
spectroscopic constants for both states are reported.

The binding energy of the electron in the latter state is

determined to be greater than or approximately 66/cm
and analysis of the autodetachment spectrum shows
the electron affinities of CH2CN(1-) and CD2CN(1-) to

be approx. 12 500 and approx. 12 430/cm, respective-

ly. The dynamics of the autodetachment process is

studied and various mechanisms for detachment are

described.
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The dynamics of concentration fluctuation in a deuter-

ated polystyrene/poly(vinylmethylether) blend system
has been studied by the temperature jump and also by
the reverse quench light scattering techniques. The
growth or decay rate R(q) in Cahn-Hilliard-Cook's
equation is almost proportional to the square of scat-

tering wave vector. This indicates that the interfacial

free energy contribution to the concentration fluctua-

tion dynamics in the wavelength range examined is

very small. The interdiffusion coefficient D which has
been obtained as a function of temperature, is continu-

ous at the phase separation boundary. The mobility M,
which can be extracted from D by combining the re-

sults of both statics and kinetics has an Arrhenius type
of temperature dependence on both sides of the

phase boundary.
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Spectroscopic constants, HCN...HF cluster.

The authors report here the observation and analysis

of rotational structure in the upsilon 5(1 ) fundamental
(arising from the HCN intramolecular bending vibra-

tion) of HCN...HF. The investigation completes the de-

termination of the intramolecular fundamental frequen-

cies in the cluster, enabling accurate evaluation of the

vibrational frequency shifts upon complex formation.

I he results are compared with the predictions of ab
initio molecular orbital calculations.
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A continuum thermodynamic treatment of the local

equilibrium concentration at a two-phase interface

during a first-order phase transition in crystalline solids

is presented. It is assumed that the second-phase
domain has a spherical morphology, is coherent with

the matrix, and possesses different elastic constants
than the matrix. It is shown that the equilibrium con-
centration at the solid-solid interface is strongly cou-
pled to the stress states of the matrix, precipitate, and
Interface as well as the interfacial curvature. The rela-

tionship gives rise to many new phenomena, such as
the dependence of the equilibrium interfacial concen-
trations on the magnitude of the supersaturation in the

parent phase, the misfit between the precipitate and
matrix and the difference in the partial molar volumes
of the diffusing species. Capillarity is also strongly in-

fluenced by the crystallinity through the surface stress

and deformation, supersaturation of the parent phase,
and the degree of elastic inhomogeneity. It is conclud-

ed that approximating the equilibrium interfacial condi-

tions during phase transformations in solids using ther-

modynamics which is valid only for fluids may be erro-

neous in many cases.
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Partition coefficients between n-hexadecane and
methanol-water mixtures are reported and analyzed

for a series of alkvi'-enzenes and aliphatic alcohols. A
custom-designed iiask which has a side arm attached

near the bottom was used for the measurements. The

hexadecane layer was sampled from the top of the
flask, and the aqueous layer was sampled through the
side arm of the flask. Both phases were analyzed by an
appropriate analytical technique, either gas or liquid

chromatography, to determine concentrations.
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Investigation of Interfaces in a Ni/Cr Multilayer
Film with Secondary Ion Mass Spectrometry.
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Surface and depth studies of several different metal
interface systems have indicated the potential serious-

ness of possible profile distortion phenomena. The
NBS Ni/Cr multilayers thin film Standard Reference
Material (SRM 2135) can be effectively used to study
these phenomena and to optimize sputtering condi-
tions so as to achieve maximum interface resolution.

The system has been studied using oxygen, argon and
cesium ion bombardment. Best interfacial resolution

could be obtained by using low impact energies, high

angles of incidence, oxygen bleeding of the sample,
and high mass primary ions. Secondary ion yield vari-

ations have been observed, especially at interfaces.
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Ethylbenzene, isopropylbenzene, phenyl iodide and ni-

trobenzene have been decomposed in single pulse

shock tube experiments. Mechanisms and rates of the

initial decomposition step have been determined. For

the alkylbenzene compounds the initial reaction is in

all cases the breaking of the benzylic C-C bond as op-

posed to the recent suggestion that benzylic C-H bond
cleavage is the predominant process. In nitrobenzene

decomposition the two important processes are C-

N02 bond break and an isomerization process to form

the nitrite followed by rapid cleavage of the 0-NO
bond.
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The effects of variation in the thermochemical data on
model prediction of soot yields in shock-tube pyrolysis

of acetylene and on the dominate reaction pathway to

soot identified in a previous study are investigated. The
computational results demonstrate that the accuracy

of thermodynamic data is as important as that of rate

coefficients in modeling of high-temperature kinetics.
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An ensemble light scattering technique has been em-
ployed to determine local fuel droplet characteristics in

dense sprays and spray flames. Spatial distributions of

mean droplets size and number density are presented
for a pressure atomized kerosene spray introduced

into a swirling air flow field. The measurements are

complemented with Lorenz-Mie calculations of the

scattering characteristics of a polydispersion of drop-

lets. The sensitivity of the scattering characteristics to

refractive index is used to discriminate between ab-

sorlDing and nonabsorbing particles in a burning spray.
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The activities of the atomic spectroscopy data center
at NBS are summarized, and the principal activity-the

production of comprehensive tables of critically evalu-
ated data-is discussed in some detail for the case of

atomic transition probabilities. The critical factors en-
tering into the main experimental and theoretical meth-
ods for the determination of these atomic quantities

are reviewed, and some sample cases from the NBS
data center work are presented. Comparison tables
and figures illustrate the problems encountered in the
critical assessment process.
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Field mixing of barium autonizing resonances has
been investigated in the spectral range from 42700/
cm to 44300/cm using two-step and three-step laser
ionization to excite respectively resonances of even
and odd parity. With applied fields, the spectra ob-
tained via either excitation scheme become quite com-
plex since broad resonances of odd parity mix with

much narrower resonances of even parity. Examples
of destructive interference and of asymmetric line pro-
files due to field mixing are given.
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Pub. in Chemical Physics Letters 144, n1 p51-57, 12
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Measurements of the multiphoton ionization (MPI)

spectra of CH. C atoms, and 02 have been made in

atmospheric-pressure CH4/air and C2H4/air flames in

the 280-315 nm region. The transitions involved are D
(sup 2 Pi sub I) <- < - X (sup 2 Pi sub r) and E prime
(sup 2 Sigma (1 -f))<-<- X (sup 2 Pi sub r) for CH, the

triplet (D sub J) <- <- triplet (P sub J) and singlet S(0)

<- <- singlet D(2) multiplets for carbon atoms, and
(3s Sigma) (sup 3 Pi sub g) <- < - x (sup 3 sigma (1-

)(sub g)) for 02. Unusual rotational line intensities are

observed in the CH spectra, which double resonance
experiments show arise from near resonance with the

intermediate C (sup 2 sigma (1 +) state. The MPI spec-
trum of 02 is much more intense in flames compared
to room-temperature, atmospheric-pressure condi-

tions.
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5

Feb 88.

Keywords: "Infrared spectra. Carbon dioxide lasers,

Infrared spectrometers, Fermi surfaces. Reprints,
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Sub-Doppler infrared spectra of two Fermi resonance
coupled bands of carbon dioxide dimer have been ob-
tained at 361 1 .5 and 371 3.9/cm using an optothermal
molecular beam color-center laser spectrometer.
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Network Structure in Epoxies. 5. Deformation
Mechanism in Epoxies.
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Small-angle neutron scattering (SANS) was used to in-

vestigate the response of network molecules to large
strain deformation. Partially deuteriated diglycidyl

ether of bisphenol A (DGEBA) was cured with either tri-

or diamines of different molecular weights. The
change of the average distance between cross-links

along the epoxy and the amine linkages can easily be
detected from the shift in the positions of the scatter-

ing maxima. It was found that the average distance be-
tween cross-links remained almost unchanged along
both the amine and the epoxy linkages as the bulk ma-
terial underwent a large deformation. The above re-

sults are discussed and compared to the results from
swollen networks that do show a substantial increase
in average distance between cross-links.
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K. L. Carleton, and S. R. Leone. 1987, 6p
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rescence.

The interactions of individual gallium spin orbit states

with silicon (100) surfaces were studied by laser prob-
ing. Laser induced fluorescence was used.
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Tunable Far Infrared Laser Spectroscopy.
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The paper is an abstract of the invited lecture to be
presented at the Pisa meeting. The talk summarizes
the authors' work in tunable far infrared laser spectros-
copy.
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Surface Electronic Structure and Chemisorptlon
on Corundum Transition-Metal Oxides: alpha-
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Ultraviolet photoemission spectroscopy has been
used to study the electronic structure of both nearly

stoichiometric, well-ordered alpha-Fe203 surfaces
and surfaces containing point defects. The interaction

of 02, H20, H2, and S02 with both types of surfaces
has also been investigated.
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The spectra of iodine were photographed in the 139-
1 500-A region on various spectrographs. Earlier analy-
ses of I V and I vi were revised and extended. For I v,

26 lines were classified, and for I vi, 35 lines were clas-
sified. Ionization energies have been estimated.
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proximation, WKB approximation.

The authors present methods of numerically solving

the multichannel Schrodinger equation by propagating
exact first-order coupled equations for a specially de-
signed half collision matrix X(r). In particular, they
define a classical half collision matrix Z(r) by neglect-

ing rapidly oscillating terms in the propagation of X(r).

The various methods are demonstrated by applying

them to a multichannel curve crossing in atom-diatom
vibrational energy transfer collisions.
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Elastic Neutron Scattering Studies of the Structure
of Graphite Intercalated with Potassium and Am-
monia.
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Computer applications.

Measured were the in-plane and c-axis elastic neutron
scattering from the ternary potassium-ammonia-graph-
ite intercalation compound K(ND3)4.3C24 at room
temperature. The c-axis scans establish that the
graphite layers stack in an eclipsed configuration and
that there is no correlation between the intercalant

layers. The in-plane diffuse scaffering from the interca-

lant layers is well accounted for by a computer-gener-
ated structural model in which each potassium ion is

symmetncally four-fold coordinated to ammonia mole-
cules to form closely packed, five-membered clusters.

This model had been previously applied to explain the
in-plane diffuse x-ray scattenng results from
K(NH3)4.38C24. Discrepancies between the calculat-

ed and measured diffraction patterns are attributed to

a relaxation of the four-fold symmetry of the K-ND3
clusters.
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V->R,T Energy Transfer Processes in Vibrational-
ly Excited Pentafluorobenzene Using a Hg Tracer
Absorption Method.
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5p
Pub. in Chemical Physics Letters 138, n6 p538-542, 7

Aug 87.
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tional states, Exited states.

A new technique based upon the Doppler and Lorentz

broadening of the isotopic and hyperfine Hg multiplet

lines near 254 nm was used to monitor the transla-

tional equilibration of vibrationally excited pentafluoro-

benzene (PFB). Excitation was achieved with a pulsed
C02 infrared laser focused into a cell containing PFB
and a trace amount of Hg. Rates of V->R, T energy
transfer were found to be linearly dependent on both
the excitation energy and the pressure of PFB. Excita-

tion energies were independently determined by the

Hg absorption technique and by measuring the change
in absorption by the PFB at 254 nm.
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Cross-Square Rule for Transport in Electrolyte
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Experimental data for three mixed electrolytes of dif-

ferent charge types show that Young's cross-square
rule, previously established for thermodynamic coeffi-

cients, applies quite accurately to the electrical con-
ductivities of these systems. Model calculations,

based on an integral equation theory of ionic transport
in solutions, show qualitatively similar behavior. The
simplest models (essentially charged sort spheres in a
dielectric, viscous continuum) show more regular

mixing effects than those found experimentally, but
modifying these potentials to make them more realistic

also results in more realistic mixing coefficients. It is

suggested that these observations may form the basis

of an empirical scheme for predicting ionic transport in

electrolyte mixtures on the basis of data for single

electrolytes and their common-ion mixtures.
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Reported is the first spectroscopic observation of CH
in the a4 sigma(l-) state. Spin components of the first

two rotational transitions have been detected in the far

infrared by laser magnetic resonance. The molecule
was generated in a discharge-flow system in the reac-

tion between fluorine atoms and methane (with a trace

of oxygen added) or between oxygen atoms and acet-

ylene at a total pressure of about 1 torr.
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Ultraviolet Absorption Determination of Intramole-
cular Predissociation Dynamics In (CH3I)2 and
(CD3I)2.
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The paper reports the ultraviolet absorption spectra of

jet-cooled CH31 and CD31 in the Rydberg B and C
states. The monomer spectrum of each consists of a
single, short progression in the mu(sub 2) (CHS um-
brella) mode. Dimer formation results in significant

changes in the relative intensities of the members of

this progression as well as the appearance of 'new'

spectral features. These features are associated with

the vibrational modes of methyl iodide which are most
strongly coupled to the predissociative surface cross-

ing. From these measurements the authors develop a
model for the effect of dimerization on the predissocia-

tion and quantify the energy and shape of the surface
crossing.
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Applications of Fixed Wavelength Neutron Powder
Diffraction.
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A summary of the Rietveld method of structure refine-

ment, as applied to neutron powder diffraction data, is

given. Applications of the method to studies of ionic

conductors of the NASICON system, of lithium inser-

tion compounds of the composition Li(x)Re03, and of

framework configurations and extra-framework ions
and molecules in zeolites rho, A and Y are reviewed.
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Isotope Dilution Neutron Spectroscopy: A Vibra-
tional Probe of Hydrogen/Deuterium Adsorbate
Interactions on Palladium Black.
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ladium black.

Incoherent inelastic neutron scattering has been used
to probe the vibrational spectra of both pure H and
dilute H in D on Pd black. The occupation of both sur-

face and subsurface sites at submonolayer coverage
for pure H and the preferential H occupation of subsur-
face sites for dilute H in D are observed. For the pure H
surface phase, considerable width and structure in the

vibrational density of states for the degenerate parallel

stretching modes reflect significant phonon dispersion,

indicating the presence of strong H-H interactions. Iso-

tope dilution of H with D replaces this dispersion with a
narrower local mode feature shifted higher in energy.

Comparison with simple mass-defect theory suggests
the presence of some anharmonicity in the Pd-H bond-
ing potentials for the surface H phase.
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A bibliographic collection is provided on data which are

necessary for the calculation of the thermochemical
properties of the gaseous metal halides, hydrides

(deuterides) and their positive and negative ions (MX,

MX-f and MX-), where M = Co, Fe, and Ni and X =
Br, CI, F, H(D), and 1. This is the first in a series of

articles that will document the information used in the

critical evaluation of the thermodynamic properties of

these substances for the JANAF Thermochemical
Tables. The collection contains references which have
been published through the end of 1986 with some
1 987 references. Fifteen bibliographies are given, one
for each species. In all bibliographies, the references

are listed chronologically; alphabetically by first author

within each year. The names of the species are given

according to the Chemical Abstracts system of no-

menclature (as of the Tenth Collective Index) when
possible. The Chemical Abstracts Registry Numbers, if

assigned, are also given for each of the species. A
brief summary of the type of available information is

given.
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Polarization of CI K beta x-ray fluorescence following

selective excitation of gaseous CH3CI with synchro-

tron radiation is reported. The degree of polarization of

the fluorescence depends sensitively on the chosen
incident excitation energy in the CI K-edge region. The-
oretical considerations indicate that the fluorescence-

polarization measurements can provide directly ab-

sorption and emission anisotropies, molecular-orbital

symmetries, and relative fluorescence transition

strengths.
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Nuclear Spin Statistical Weights for the Trimers
and Tetramers of C2H2, C2HD, and C02.
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Nuclear spin statistical weights have been calculated

for the rotational levels of C2H2 trimers and tetramers
for various geometries having D(3h), C(3h), D(4h), and
D(2d) symmetries as well as for the several possible

planar trimer and tetramer forms of C2HD to assist in

the interpretation of high resolution rotation-vibration

spectra of these complexes. Results are also given for

the trimers and tetramers of C02. The weights ob-
tained for the (12)C2H2 trimer with C(3h) symmetry as
well as the weights for the trimers of (12)C2HD are di-

rectly applicable to the trimers of HF and H (12)CN,
respectively. Reference is made to earlier calculations

of the nuclear spin statistical weights for monomer
molecules, the results of which may sometimes be
transferred to van der Waals and hydrogen-bonded
complexes. A discussion is presented on the role of

the separable degeneracies occuring in the classifica-

tion of energy levels of molecules belonging to one of

the C(nh) or other point groups with complex charac-
ters.
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Oscillator strengths, Grotrian diagrams.

Wavelengths, energy levels, level configurations, oscil-

lator strengths, and radiative transition probabilities for

the titanium ions Ti V to Ti XXII are critically reviewed
and tabulated. Grotrian diagrams are also presented to

provide a graphical overview.

800,357
PB88-204540 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Atomic and Plasma Radiation Div.
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The VUV spectrum of foil-excited fast Zn ions has
been studied in search for the intercombination transi-

tions in Mg I-, Al I- and Si l-like ions. The line identifica-

tions are supported by decay curve measurements.
The wavelength and lifetime data are compared with

available theoretical predictions.
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The interaction of the first-row protic hydrides (H20,
NH3, and HF) with silicon is of scientific interest in the
investigation of bonding of small molecules to semi-
conductor surfaces and of technological interest due
to their importance in device processing. These che-
misorption systems on stepped Si(IOO) have been in-

vestigated by using ESDIAD (electron-stimulated de-

sorption ion angular distributions) and other surface-

sensitive techniques. The paper relates the results to

the chemisorption geometry and the state of hydrogen
in these adsorbates and suggest trends in the modes
of chemisorption. Reversible temperature-dependent
azimuthal ordering of the ESDIAD patterns has been
found in some cases; implications in terms of lateral

surface interactions and the mode of chemisorption of

these molecules are discussed.

800,359
PB88-204938 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Chemical Kinetics Div.

Measurement of Colllsional V -> T,R Energy
Transfer in VIbrationally Excited SF6 Using Dopp-
ler Broadening of the Hg(6 singlet S(0) - 6 triplet

P(1))Multiplet.
Final rept.,

W. Braun, M. D. Scheer, and R. J. Cvetanovic. 1988,

7p
Pub. in Jnl. of Chemical Physics 88, n6 p371 5-3721 , 1

5

Mar 88.

Keywords: 'Sulfur hexafluoride, Molecular relaxation.

Excitation, Particle collisions. Reprints, 'Multiphoton
absorption.

A new method for measuring energy transfer between
colliding molecules has been developed. It is based
upon the temperature dependence of the isotopic and
hyperfine line widths of the Hg multiplet in the neigh-

borhood of 254 nm. The light source was a Hg reso-

nance lamp whose line profiles could be precisely con-
trolled by varying the Hg pressure. Multiphoton absorp-
tion at 944/cm was used to excite SF6 vibrationally

during a 250 ns C02 laser pulse. The subsequent rate

of equipartition of the excess vibrational energy with

the translational and rotational degrees of freedom
was determined by measuring the initial slope of the

increase in the absorption of 254 nm radiation by a
trace of Hg vapor. It was found that pressures above 2

Torr were required to involve all of the SF6 molecules
in the absorption of the laser radiation. The V - > T, R
energy transferred per SF6-SF6 collision was found to

be proportional to the 3/2 power of the excitation

energy between 1500 and 5000/cm and gradually

changed to a first power dependence in the 300 to

1000/cm range.
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The temperature dependencies of the rate constants
for the gas phase reactions of OH radicals with a
series of carboxylic acids were measured in a flash

photolysis resonance fluorescence apparatus over the
temperature range 240-440 K. The data at total pres-

sures (using Ar diluent gas) between 25-50 torr for

acetic acid (k sub 1), propionic acid (k sub 2), and i-

butyric acid (k sub 3) were used to derive the Arrhenius
expressions. At 298 K, the measured rate constants (in

units of 10 to the -12th power cc/molecule s) were: k

sub 1 = (0.74 + or - 0.06), k sub 2 = (1.22 -i- or -

0.12), and k sub 3 = (2.00 -i- or - 0.20). In addition a
rate constant of (0.37 -i- or - 0.04), in the above units,

was determined for the reaction of OH with formic
acid. The error limits cited above are 2 sigma from the
linear least squares analyses. These results are dis-

cussed in terms of the mechanisms for these reactions
and are compared to literature data.
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Constant pressure molecular dynamics simulations
were used to investigate the thermal stability of a
structure II clathrate crystal containing krypton guest
atoms relative to the empty hydrate. The temperature
ranged from 70 to 280 K and the hydrate remained
stable over this interval. The empty hydrate spontane-
ously transformed to an amorphous ice structure at

about 240 K.
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The influence of a possible hydrogen atom migration in

protonated acetylene, C2H3( + ) on the high-resolution

vibration-rotation spectrum of the ion is considered.
The migration model, which derives from ab initio cal-

culations, consists of a planar structure with the three

hydrogen atoms moving on an approximately elliptical

path around the two carbon atoms. Symmetry consid-

erations for this ion are discussed in terms of the per-

mutation-inversion group G(24). A method for calculat-

ing energy levels for a highly idealized model of this ion

can be found in the early microwave literature. In this

idealized model, an equilateral triangle of three hydro-

gen atoms performs internal rotation about a dumbbell
of two carbon atoms, with all atoms remaining in the

same plane. The model gives rise to a symmetric rotor

top, an asymmetric rotor frame, and a sixfold barrier to

the internal rotation motion. An alternative method of

calculating the migrational tunneling splittings in the

ion, involving a more recently proposed algebraic for-

malism, shows that qualitatively similar splitting pat-

terns are obtained even when the hydrogens are not

constrained to form a rigid equilateral triangle during

their migration motion. Energy level diagrams, nuclear

spin statical weights, selection rules for electric dipole

transitions, etc, are presented. It is hoped that the pat-

terns described in the present work will aid In identlfy-
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ing and interpreting any spectrum of C2H3(-) obtained

as a result of ongoing efforts elsewliere in high-resolu-

tion ion spectroscopy.
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The microwave spectra of the tunneling-rotation bands
of the hydrogen-bonded complexes (HF)2 and (DF)2
have been measured in the 50- to 126-GHz region. In

addition, the pure rotation spectra of both the HFDF
and DFHF molecules have been obtained. Transitions

with K = 0 through K = 2 have been observed for all

isotopic species. The hydrogen fluoride dimer is a very

nonrigid molecular species. In order to fit the observed
transitions adequately, empirical expressions for the

energy levels were used, and each K subband was
separately fitted. Constants obtained from a Fade ap-

proximant fitting of the microwave data of (HF)2 to-

gether with infrared ground state combination differ-

ences are given.
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The effects of electric fields on two autoionizing states,

one of odd and one of even parity, with long life-times

lying approximately 230 cm(-1) above the ionization

limit has been studied in detail by multi-step laser ioni-

zation. The spectral lines corresponding to these
states broaden slightly with the application of extreme-
ly weak fields. The line width dependence with field for

both lines has been measured for fields up to 6 V/cm.
For one of the lines the measurements have been ex-

tended to higher field strengths. It is found that most of

the broadening occurs in the weak field region, but that

some additional broadening occurs at higher field

strengths. The weak field broadening is attributed to

configuration mixing of the autoionizing states with the
Rydberg states of high principal quantum number. This
lends sufficient high Rydberg character to the ob-
served state to make them extremely sensitive to

fields.
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The hydrogen-bonded species H2C0-HF has been
studied in a conventional microwave absorption cell.

The dimer was produced under equilibrium conditions
at -78C from a mixture of H2C0 and HF. Spectra from
H2C0-HF, H2C0-DF, and D2C0-DF are reported. Ro-
tational spectra from two low-energy excited vibration-

al states, which involve the hydrogen bond, have been

observed. Structural analysis was performed by fitting

rotational constants after correcting the observed rota-

tional constants for contributions from the low-energy
vibrational states. The semirigid bender model was
fitted to the observed rotational structure of the bend-
ing vibrational levels. The bending potential function

and the intermolecular distance were determined in

the fittings. SCF ab initio calculations were used to

model the bending vibrational dynamics and the po-
tential functions of the three in-plane intermolecular vi-

brations.
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High pressure mass spectrometry was used to meas-
ure adiabatic ionization potentials and proton affinities

for hydrazine, methylhydrazine, 1,1-dimethylhydrazine,

and six tetraalkylhydrazines. Unusually large relaxation

energies in the radical ions, with vIP-alP = 1.2-1.6 eV
for most hydrazines vs. 0.7 eV in amines, reflect the

stabilization of the planar R2N-NR2 ions by charge de-

localization in the three electron bond. The proton af-

finities of hydrazines are lower by 4-6 kcal mol(-1 ) than
of comparable amines, due to inductive effects of the

adjacent nitrogens. The combined effects of lowered
alPs and lowered PAs decrease the B(+)-H bond dis-

sociation energies is protonated alkylhydrazines by ca.

20 kcal mol(-l) vs. comparable alkylamines.
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Calculations of the exchange asymmetry in elastic

scattering of electrons by sodium atoms are reported
at incident electron energies of 10 and 54.4 eV. The
close-coupling calculations are performed with the
four lowest target states of the sodium atom. At 1 0 eV,
the present calculations predict nearly pure singlet-

state scattering and nearly pure triplet-state scattering

at certain angles. At 54.4 eV, the theoretical results are
compared with recent measurements. Qualitative

agreement is obtained, although some discrepancy re-

mains.
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The c-axis vibrations of hydrogen in yttrium have been
measured at various concentrations and temperatures
using high-resolution neutron spectroscopy. The un-

usual splitting of these modes is revealed to be highly

sensitive to both conditions and to isotopic dilution.

The results indicate that the splitting is caused by hy-

drogen pairs dynamically coupled across metal atoms
and that this interaction is modulated by concentra-
tion- and temperature-dependent occupation correla-

tions along the c-axis.
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Computer applications.

The formulation of critical point criteria by Heidemann
and Khalil is analyzed and contrasted with the original

formulation of Gibbs. An extension to the solution

technique originally used by Heidemann and Khalil,

and later improved by Michelsen and Heidemann, is

presented along with its detailed implementation for a
general two-constant cubic equation of state. Finally,

FORTRAN software developed for these computa-
tions is carefully documented.
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Incoherent inelastic neutron scattering has been used
to investigate the interaction of hydrogen with palladi-

um black (a high-surface-area Pd powder). Vibrational

spectra of chemisorbed hydrogen have been meas-
ured in the energy range 30-230 meV at 80 and 295K.
The dominant surface adsorption site of hydrogen has
been identified by comparison of the vibrational fre-

quencies and intensities provided by the scattering

data with normal coordinate calculations for model
structures of different geometries, force constants and
bond lengths. The 'best fit' to the data is obtained for

surface adsorption sites of threefold symmetry. A vi-

brational feature observed at 58 meV, which is incon-

sistent with either surface or bulk Pd-H species, is as-

signed to hydrogen occupying subsurface sites of

bulk-like octahedral symmetry.
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Hylleraas method variational calculations with up to

458 expansion terms are reported for the n singlet D n

triplet D terms and for the n singlet F, n triplet F terms
(n=4-8) of neutral helium. Convergence arguments
are presented to obtain new estimates of the exact
nonrelativistic energies of these terms. The reliability

of the estimates ranges from 3X10 to the minus 10th

power a.u. in the worst case to 10 to the minus 11th

power a.u. in the best case. The nonrelativistic singlet

and triplet energies are combined with previously cal-

culated values for relativistic and other small energy
contributions to evaluate the total ionization energies

for the n D and n F levels. Comparisons of the n singlet

D and n triplet D energies with other calculations and
available data yield improved values for relativistic

contributions. The calculated relativistic n F ionization

energies agree with values based on core-polarization

theoretical n G and n H energies within deviations of 3

MHz (5 X 1 0 to the minus 1 1 th power a.U.) for n = 5 to
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1 MHz (1.5X10 to the minus 11th power a.u.) for

n = 7,8. The calculated n F fine structure separations

generally agree with experiment tor n = 5-8 within un-

certainties of the order of 1 to 0.1 MHz. Predicted

values given for the 4F fine-structure separations and

4 singlet F ionization energy are probably accurate

within a few MHz.
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In an effort to develop electrocatalysts for liquid and
gas electrochemical sensors, the title porphyrin was
quaternized with 3-bromopropyltrimethoxysilane to

form a reactive monomer that, under specific condi-

tions, adheres to metal oxide and carbon surfaces.

Films of the pyridyl porphyrin are formed on electrode

surfaces by employing silane immobilization chemistry.

The amount of porphyrin immobilized depends on the

time of electrode immersion in the coating solution.

The surface coverage and amount of silanol crosslink-

ing determines the degree, or rate, of solute perme-
ation; an example is given for ferrocene oxidation at an
electrode modified with the porphyhn film at a surface

coverages of 5 x 10 to the minus 9th power mol/sq-
cm. The cobalt metallo porphyrin derivative also yields

film formation, similar to the free base results, howev-
er, the current for the cobalt ll/l couple disappears as
the potential is cycled through the ll/l couple.
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High-resolution infrared spectra of the H-F stretching

bands of natural OC-HF and enriched 0(13)C-HF and
(18)0C-HF have been recorded under thermal equilib-

rium conditions near 195 K with a tunable difference-

frequency laser. The rotational constants of the three
isotopic species are consistent with the linear C-H van
der Waals bond as determined by microwave spec-
troscopy. The isotope shifts for the band centers ex-

hibit a curious staggering with total CO mass which the
authors attribute to anharmonic coupling of the zero-
point CO bending motion. Resolved splittings of the I

doublets in a hot band originating in the CO bending
vibration yield tentative assignments and rotational

constants for this low frequency van der Waals mode.
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When formic acid is codeposited at 14 K with a beam
of excited argon atoms or of F atoms produced in a
discharge, t-HOCO is produced in sufficient yield for

the infrared detection of most of its vibrational funda-
mentals. The OH stretching, COH deformation, and
torsion vibrations are considerably shifted from the po-

sitions previously reported for this species in a CO
matrix, consistent with the stabilization of an OC
HOCO hydrogen-bonded complex in the earlier experi-

ments. A detailed normal coordinate analysis for t-

HOCO isolated in solid argon is reported. In the F-atom
reaction studies, the HOC = 0 HF hydrogen-bonded
complex is also stabilized, permitting the comparison
of the effects of hydrogen bonding at either end of the

molecule. Although there is indirect evidence for the

formation of the symmetric H-C02 species in these ex-

periments, it is not stabilized in concentration sufficient

for the identification of its infrared spectrum.
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Schmid has recently conjectured that it might be possi-

ble in general to obtain semi-classical (WKB) ground
state energies and wavefunctions for various potential

surfaces without explicitly considering the problem of

how wavefunctions obtained separately in the classi-

cally allowed and classically forbidden regions are to

be matched across the boundary between those re-

gions. The authors show, by formally expanding the

energy as a power series in (h bar) in the usual WKB
equations, that even in the one-dimensional case,

Schmid's procedure yields an approximate ground
state wavefunction only for potential wells which are

nearly harmonic, and that the corresponding energy
obtained is totally insensitive to any anharmonicity
present. Furthermore, excited state wavefunctions
cannot be obtained at all. Thus, despite its inherent

simplicity, Schmid's method can only be of limited

value in the analysis of the dynamics of real molecules
on multi-dimensional potential surfaces.
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A time-resolved study of the Sr((5 sup 3)(P sub J, sup

0) intramultiplet collisional mixing, following optical ex-

citation of the (triplet P sub 1 ,sup 0) state, is presented.
The degeneracy-averaged rate coefficients of Sr((5

sup 3) (P sub J, sup 0) due to collisions with each of

the noble gases in a quasiequilibrium cell are derived
from least-squares fittings of the triexponential time
behavior of ((5 sup 3)(P sub 1, sup 0)) rluorescence
and ((5 sup 3)(P sub 2,0))- > (6 triplet S sub 1) absorp-
tion data. A ((5 sup 3)(P sub 1,sup 0)) radiative rate of

22 + or - 0.5 microseconds is also obtained. The de-
pendence of the rates upon buffer pressure demon-
strated the presence of both linear and quadratic
terms, due to two- and three-body reactions, respec-
tively. The behavior of the binary rate coefficients with

varying noble-gas species and temperature is qualita-

tively consistent with Stuckelberg's model for non-
crossing levels.

800,377
PB88-218003 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Multiphoton Ionization Study of Intra- and Intermo-
lecular Effects on the Photodissociation of Methyl
Iodide.
Final rept.,

S. P. Sapers, V. Vaida, and R. Naaman. 1988, 8p
Pub. in Jnl. of Chemical Physics 88, n6 p3638-3645, 1

5

Mar 88.

Keywords: Excitation, Chemical radials. Reprints,

'Methyl iodide, 'Multiphoton ionization, 'Photodisso-
ciation, Valence states.

A time-of-flight mass spectrometer (TOFMS) was used
to obtain multiphoton ionization (MPI) mass and wave-
length spectra of methyl iodide. The sample was stud-

ied in a molecular jet environment which allowed prep-

aration of isolated molecules and/or clusters of differ-

ent size. Excitation was performed to access the dis-

sociative valence A state and the predissociative Ryd-
berg C state. Valence state excitation produced no
TOF ion signal for (CH3 1) sub n, n = 1, but produced
I2( + ) for n = 2 and CH3I( + ) for large n. The presence
of CH3I( + ) is an indication of cluster 'caging' of the

chromophore and consequential stabilization of the
valence state by intermolecular interactions. REMPI
spectra of the Rydberg C state origin and C-l stretch

produced results that reflect the longer lifetime of this

intermediate state. Spectral line shapes and intensi-

ties, and mass fragmentation patterns are discussed in

light of the photodissociation dynamics of the interme-

diate Rydberg state and the effect of intermolecular
interactions on the process.
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The kinetics of hydrogen and hydroxyl radical attack

on phenol have been studied in single-pulse shock
tube experiments. The hydrogen atoms are formed
through the unimolecular decomposition of hexameth-
ylethane (C8H18) to two tert-butyl radicals which rapid-

ly decompose to hydrogen atoms and isobutene. The
hydrogen atoms react with phenol via abstraction of

the phenolic hydrogen and displacement of OH. From
the yields of isobutene and benzene the authors derive

the ratio of the rate for these two processes over the

temperature range 1 000-1 150K and pressures be-

tween 2.5 and 5 atm. In the presence of added meth-
ane, benzene yield is depressed due to the reaction of

hydrogen with methane.
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A flash photolysis technique has been used to meas-
ure the gas phase UV absorption cross-sections for

C2H502 1 + radicals over the wavelength range 215 -

300 nm. Kinetic absorption spectroscopy was then
employed to study the self-reaction of these radicals.
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The consistencies of calculated term values (ionization

energies) for various 1 sni terms having n = 5-8, 1=1-5
are tested by microwave-spectroscopic and other

available data. The ionization energy E (sub 1) has ac-

cordingly been reevaluated by using only the calculat-

ed n triplet D term values (n = 4,5) and available experi-

mental measurements: The resulting E (sub 1) value is

198310.77227(40)/cm wWh respect to the 2 triplet S
level at 1 59856.07760/cm. Expenmental term values

based on the new E (sub 1) value are combined with

calculated term values not including QED contribu-

tions to obtain 'experimental' Lamb shifts for a number
of n S and n P terms. The experimental Lamb shifts of

the 2 triplet S(1)-2 triplet P(1) and 2 tnplet P(1)-2 sing-

let P(1) separations are also reevaluated.
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Time-resolved FTIR emission spectroscopy is used to

obtain collision-free rotational distributions of the prod-

ucts in a photofragmentation process for the first time.

A detailed description of the excimer laser photolysis-

FTIR emission method is presented, and results are

derived for the internal state distribution of nascent HF
eliminated from 1,1-CH2,CCIF following photoactiva-

tion at 193 nm. The HF product is born rotationally ex-

cited, with J(max) at least about J = 1 5. The vibrational

distribution is also highly excited and fits a Boltzmann
distribution with a vibrational temperature of 28,000 K.

In the model used, the full exoergicity is assumed,
however, the HF vibrational frequency is chosen to be
the value in the transition state, which is one-half of the

frequency for free HF. Agreement between the statisti-

cal model and the observed rotational distributions is

less satisfactory, especially for low J states. The re-

sults suggest that some modification of the rotational

distribution may occur as the HF and HCCCI products

separate during the photofragmentation.
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The computer simulation technique of molecular dy-

namics has been used to compare a cell model de-

scription of guest atoms in type 1 gas hydrate crystals

with a fully dynamical description. The density of states

for the guest molecules predicted by the cell model is

in poor agreement with the density of states generated
by the full dynamics of the system. This indicates that

the motion of the guest molecules is strongly coupled
to the motion of the host molecules. This implies that a
rigid cell model is not a satisfactory basis for the study

of guest molecule dynamics.
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Electric fields, Reprints, Rotation states, Multipoles.

A relationship is derived between the state multipole

moments which characterize the deviation in an en-

semble of rotors from an isotropic M sub J distribution

and the microscopic state multipole cross sections for

rotational energy transfer in an atom-diatom system.

The result is obtained for cylindrical collision symmetry
under steady state conditions. The authors allow for

the possibility that the velocity distribution, which is

used to calculate the rates, is dependent on the rota-

tional angular momentum quantum numbers J and M
sub J. Using an approximate velocity distribution they

show how the rotational alignment of molecular ions

colliding with a buffer gas in an electric drift field can

be related to the zeroth and second order tensor cross

sections. The theory is discussed in terms of the rota-

tional alignment resulting when N2(1 -i-) ions are drift-

ed in He.

800.384
PB88-230354 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Molecular Weight Measured by Scattering Tech-
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um compounds, Reprints, 'Block copolymers, Small

angle scattering, Transesterification.

Neutron scattering results of random block copoly-

mers derived from transesterification reactions be-

tween deuterated and protonated polyethylene ter-

ephthalate were exploited. A quantitative relation be-

tween the zero-angle scattering intensity and the

extent of transesterification was obtained, based on

the assumption of an equal reactivity for deuterated

and the protonated species.
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Infrared-Active Combination Bands in ArHCI.
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Spectroscopic analysis. Reprints, 'ArHCI, 'Van der

Waals complexes, 'Coriolis interactions, 'Ar-HCI, Su-

personic expansion.

Ultra-sensitive infrared absorption spectroscopy in a

slit supersonic expansion is used to obtain the spec-

trum of each of the three low-frequency van der Waals
vibrations in ArHCI in combination with the n(sub 1)

HCI stretch. The (11 (sup 1) 0) perpendicular bend is

observed to be heavily perturbed by Coriolis interac-

tions both with the nearby (10(sup 0) 1) van der Waals
stretch and with the (12(sup 0) 0) parallel bend. The
ArHCI complexes formed from ground-state HCI and
from vibrationally excited HCI are quite similar, as evi-

denced by the nearly identical vibrational frequencies

and rotational constants for the three corresponding

pairs of low-frequency vibrational modes.

800,386
PB88-230396 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Measurement of Isotope Shifts of Two-Photon
Transitions In Beryllium.
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Photons, Measurement, Reprints, 'Multi-photon proc-

esses. Resonance ionization mass spectrometry.

The authors have measured (10)Be (9)Be isotope

shifts in the Singlet S and Singlet D Rydberg series by
resonance-ionization mass spectrometry. Pronounced
interterence of exchange and correlation conthbutions

to the isotope shift is observed in the Singlet D series,

reflecting strong interaction of 2snd and 2pnp chan-
nels. The finite-mass correction to the ionization

energy of (10)Be is inferred to be 270 -i- or - 40 MHz.
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The electron affinity of MgCl has been measured to be
1 .589 -I- or - 0.01 1 eV using photoelectron spectrosco-

py of an MgCI(l-) ion beam. Spectroscopic constants

for (X singlet Sigma(1 -i-))MgCI(1-) were found to be
Omega(sub e) = 31 5 -f or - 25/cm, r(sub e) = 2.37 +
or - 0.01 A, Beta(sub e) = 0.21 1 -i- or - 0.002 cm, and
D(sub 0)(Mg-CI(1-) = 1.27 -i- or - 0.01 eV. Preliminary

results for Mgl(1 -) are also reported.
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CrOandCRO(1+).
Final rept.,

P. Jasien, and W. J. Stevens. 1988, 7p
Pub. in Chemical Physics Letters 147, n1 p72-78, 27

May 88.

Keywords; 'Molecular theory, 'Diatomic molecules,

'Chromium oxides. Molecular structure. Computation,
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Large scale multireference configuration interaction

calculations have been carried out on the (Sup 5) Pi

state of the CrO and the (Sup 4) Pi and (Sup 4) Sigma
(1-1) states of the CrO(1 -I-) ion. The results for the R
(Sub e) and Omega (Sub e) (1 .647 A, 850/cm) for CrO
are in good agreement with experimentally determined

values. In the case of CrO(1 +) the (Sup 4)Pi and (Sup

4) Sigma (1-) states are found to lie close in energy.

The calculated results for the R (Sub e) and Omega
(Sub e) for the (Sup 4) Pi (1.622 A, 895/cm) and the

(Sup 4) Sigma (1-) (1.638 A, 801 /cm) states are in

poor agreement with those of experiment, but are con-

sistent with those of another ab initio calculation. In

view of this, a reanalysis of the expenmental spectrum

may be in order.
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Molecular Dynamics Study of Liquid CCI2F2 and
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Methane/chloro-difluoro, Methane/dichloro-difluoro.

Molecular dynamics has been used to establish pa-

rameters for effective site-site pair potentials for liquid

CC12F2 and for liquid CHCIF2. The parameters were
chosen so that the calculated and the experimental

values of the pressure and energy agree for liquid

states on the liquid-vapor coexistence curve. The
structural features predicted by these potentials are

similar to those found in simulations of other haloge-

nated methanes.
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The disordering of CdMg(C03)2 was studied near
room temperature by powder X-ray diffraction and so-

lution calorimetry using samples quenched from 600 to

850 deg C. The long-range order parameter changes
from unity to zero in this range and the enthalpy of dis-

ordering is 13.7 -I- or - 0.8 kJ/mole. The enthalpy of

formation of ordered CdMg(C03)2 from CdC03 and
MgC03 is -5.6 + or - 0.8 kJ/mole; that of the disor-

dered phase is +8.1 + or - 0.8 kJ/mole. These data
support energetic models which assume positive inter-

actions of Cd and Mg within cation layers and negative
interactions (leading to ordering) between layers. A
reasonable fit to the observed phase relations is

achieved using either the point approximation (PA) of

the generalized Bragg-Williams model or the tetrahe-

dron approximation (TA) of the cluster variation

method (CVM). These models, however, do not give a
quantitative fit to the variation of enthalpy and long-

range order parameter with temperature. In particular,

the observed order-dtsorder transition occurs more
sharply over a smaller temperature range than predict-

ed, perhaps because of more strongly cooperative be-
havior in which the carbonate groups as well as the
divalent cations play a role.
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gen trifluoride. Auger electron spectroscopy. Electron
stimulated desorption. Low energy electron diffraction.

Thermal desorption.

The document is about investigating the adsorption of
NF3 on Ru(OOOI) using measurements of electron-
stimulated desorption ion angular distribution

(ESDIAD), low-energy electron diffraction (LEED),
thermal desorption spectroscopy, and Auger electron
spectroscopy (AES). At 100 K, NF3 adsorbs with a
high sticking probability. Some molecular NFS desorbs
on heating, with a peak maximum at 200 K. All molecu-
lar desorption is complete by 400 K, but AES shows
that nitrogen and fluorine remain on the surface up to

1100 K. The LEED pattern of the majority of the sur-
face remains (1 x1 ) at all coverages and annealing con-
ditions. At most locations on the Ru(OOOI) surface
(planar regions), ESDIAD is dominated by F(1 +) emis-
sion normal to the surface over the temperature range
100-1100 K. On stepped regions of the surface (near
edges and defects) highly directional and intense hex-
agonal patterns of F(1 +) emission are observed (200-
1 1 00 K). The off-normal beams desorb at 67 deg + or
- 3 deg away from the normal. It appears that most
ESDIAD patterns in the system are derived from F or
NFx (x<3) fragments.
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The heat capacity of the scheelite salt ammonium me-
taperiodate, NH4I04, was measured from 8 to 324 K
using adiabatic calorimetry. The heat capacity against
temperature curve shows an excess with a maximum
around 200 K as is typical of other ammonium schee-
lites. A small peak in the curve near 270 K resulted

from melting a saturated aqueous solution trapped in

the lattice. Values of the standard molar thermody-
namic quantities for NH4I04 are presented up to 320
K.
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iodic acid/ammonia.

The heat capacity of the scheelite salt: deuterated am-
monium metaperiodate, ND4I04, was measured from
8 to 329 K using adiabatic calorimetry. The heat ca-
pacity against temperature curve shows a broad maxi-
mum with a peak around 200 K which is typical of other
ammonium scheelites. A small peak in the curve
around 275 K resulted from fusion of a saturated D20
salt solution trapped in the lattice. Values of the stand-
ard molar thermodynamic quantities for ND4I04 are
presented up to 330 K.
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Distributions of internal states and kinetic energies are
reported for the laser-induced desorption of NO from a
platinum foil. Two desorption channels are observed,
one with internal-state populations which are well fit by
Boltzmann distribution functions that correspond to

the peak surface temperature. The second desorption
channel displays population distributions which are
non-Boltzmann: kinetic energies exceed the peak sur-

face temperature by a factor of approx 5; kinetic ener-
gies depend on J; the spin-orbit states are inverted;

and the vibrational population exceeds that associated
with the maximum surface temperature by a factor of

50. The wavelength dependence of the non-Boltz-
mann desorption signal suggests that a substrate me-
diated desorption process is operative.
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The results of a thermodynamic comparison of the re-

tention of four polycyclic aromatic hydrocarbons on a
monomeric and a polymeric reversed-phase column
using methanol and acetonitrile are presented. The re-

sults are discussed in terms of enthalpic and relative

entropic contributions to overall retention.
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The bonding energy of a water molecule to carbanions
ranges from 11.0 kcal/mol for c-C5H5(1-) to 13-15
kcal/mol for CH2CN(1-), CH2CH0(1-), and
CH2COCH3(1-) and to 16.2 kcal/mol for HCC(1-). Al-

cohols bond to c-C5H5(1 -) more strongly, by up to 20.6
kcal/mol for the strongly acidic CF3CH20H, and the
attachment energies show an inverse linear correla-

tion with the acidities of the alcohols. The c-C5H5(1-)
ion exhibits unusual behavior in that it bonds to the
hydrogen donor H20 more weakly (11.0 kcal/mol)
than to CH3CN (15.5 kcal/mol). In contrast, the more
localized pyrrolide ion c-C4H4N(1-) bonds to the two
solvents by comparable strength, 15.8 and 15.7 kcal/

mol, respectively. These observations indicate a spe-
cific N(1-),0H hydrogen bonding contribution in c-

C4H4N(1-),H20, and/or an unusual C(1-),HC type hy-

drogen-bonding contribution in c-C5H5(1-),CH3CN.
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The interaction energies of CH3COO(1-) with protic

and aprotic molecules were measured by pulsed high-

pressure mass spectrometry. The attachment ener-
gies of the first three water molecules are 15.8, 12.8,

and 1 1 .8 kcal/mol. The rapid approach to Delta H(sub
condsn) (H20) shows that ionic interactions are ac-
counted for mostly by the first two solvent molecules.
CH3COO(1-) hydrogen bonds strongly to NH acids
such as pyrrole, amides, and aniline, with DeltaH(sub
D, sup 0) = 25-31 kcal/mol. With CH3CHO,
CH3COCH3, and CH3CN as ligands, the attachment
energies are 14-16 kcal/mol and the interactions may
involve multiple 0(1-)HC bonds. Despite the fact that

the ions CH3C00(1-), Cl(l-), CN(I-), and SH(1-) differ

in size, structure, electronegativity, isotropy, and avail-

able bonding sites, they bond with similar strengths to

most OH, NH, and CH hydrogen donors, from H20 to

large organic molecules such as the dipeptide ana-
logue CH3CO-Ala-OCH3. Also, the four ions show
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similar clustering energies with n H20 and HCN mole-

cules (n = 1-4).
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tional states, Rotational states.

Pulsed infrared laser irradiation was used to excite

pentafluorobenzene (PFB) in mixtures with helium,

argon and water vapor, fvleasurements of the rates of

energy transfer were made as a function of the initial

laser excitation energy, total pressure, and composi-
tion of the gas mixture using the Hg tracer technique.

The results are discussed with respect to the transfer

of energy between vibrational, rotational, and transla-

tional degrees of freedom.
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Energy transfer. Mixtures, Reprints, 'Pentafluoroben-

zene, Benzene/pentafluoro.

Energy transfer, following IR laser excitation, was stud-

ied in mixtures of pentafluorobenzene (PFB) and argon
employing a new method that uses Lorentz and Dopp-
ler broadening of the Hg multiplet lines near 254 nm to

sense temporal translational energy changes. From
such measurements, as a function of initial laser exci-

tation energy, pressure and composition of the gas
mixture, the authors derive specific collision efficien-

cies for the interchange of energy between vibrational,

rotational and translational degrees of freedom in the

mixture.
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The ultraviolet absorption spectrum of the chloro-eth-

ylperoxy radical, CH2CICH202, and the kinetics of its

self-reaction have been studied in the gas phase using

a flash photolysis technique. The room temperature
absorption cross section at 250 nm was determined,

and was used to calculate an observed self-reaction

rate constant, independent of pressure over the range
25-400 Torr. Data over the temperature range 228-380
K and at a total pressure of 100 Torr were used to

obtain the Arrhenius expression.
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Absolute rate constants were determined at 298 K for

the gas phase reactions of hydroxyl radicals with sev-

eral C5 through C7 aliphatic alcohols and ethers using

the flash photolysis resonance fluorescence tech-

nique. The values obtained have been presented.

These results are discussed in terms of group reactivi-

ties in such molecules and are compared with values

estimated from an additive structure-reactivity index.
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In the critical region, the concept of two-scale-factor

universality can be used to accurately predict the sur-

face tension between near-critical vapor and liquid

phases from the singularity in the thermodynamic
properties of the bulk fluid. In the present work, this

idea is generalized to binary mixtures and is illustrated

using the data of Hsu, Nagarajan, and Robinson for

C02 -I- n-butane. The authors fit the pressure-temper-

ature-composition-density data for coexisting, near-

critical phases of the mixtures with a thermodynamic
potential comprised of a sum of a singular term and
nonsingular terms. The nonuniversal amplitudes char-

acterizing the singular term for the mixtures are ob-

tained from the amplitudes for the pure components by
interpolation in a space of thermodynamic 'field' varia-

bles. The interfacial tensions predicted for the mixtures

from the singular term are within 10 percent of the data

on three isotherms in the pressure range ((P sub c) -

P)/(P sub c) < 0.5. This difference is comparable to

the combined experimental and model errors.
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ing. Mass spectrometers. Free radicals, Reprints.

The absolute yields of gaseous oxyfluorides S0F2,
S02F2, and S0F4 from negative, point-plane corona
discharges in pressurized gas mixtures of SF6 with 02
and H20 enriched with (18)02 and H2(18)0 have
been measured using a gas chromatograph-mass
spectrometer. The predominant SF6 oxidation mecha-
nisms have been revealed from a determination of the

relative (18)0 and (16)0 isotope content of the ob-

served oxyfluoride by-products. The results are con-

sistent with previously proposed production mecha-
nisms and indicate that S0F2 and S02F2 derive

oxygen predominantly from H20 and 02, respectively,

in slow, gas-phase reactions involving SF4, SF3, and
SF2 that occur outside of the discharge region. The
species SOF4 derives oxygen from both H20 and 02
through fast reactions in the active discharge region

involving free radicals or ions such as OH and O, with

SF5andSF4.
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The temperature (T) and electric field-to-gas pressure
(E/P) dependences of the rate coefficient k for the re-

action SF6(1-) -I- SOF4 -> S0T-5(1-) -f SF5 have
been measured. The measured rate coefficient is used
to estimate the influence of this reaction on S0F4 pro-

duction from negative, point-plane glow-type corona
discharges in gas mixtures containing SF6 and at least

trace amounts of 02 and H20. It is found that the con-
tribution of SF6(1-) -I- S0F4 to S0F4 destruction falls

considerably below the estimated maximum effect as-

suming that SF6(1-) is the predominant charge carrier

which reacts only with S0F4. The results of the analy-

sis suggest that SF6(1-) is efficiently deactivated by
other reactions, and the influence of SF6(1-) + S0F4
on S0F4 production is not necessarily more significant

than that of other slower secondary processes such as
gas-phase hydrolysis.
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When a predominantly nonpolar mixture is in contact

with a chemically ionizable substrate, thick wetting

layers of a predominantly polar phase can form on the

substrate. The paper considers the effects of added
salt on such layers. In the limit of low salt concentra-

tions, the equilibrium thickness reduces to a result pre-

viously derived by the author. In the limit of high salt

concentrations, the thickness reduces to a Debye
screening length times a known function of two dimen-
sionless parameters.
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Two structural arrangements have been shown to

exist for the perovskite-like compound BaBi(sub .5)

(sup +3) Bi(sub .5) (sup -i-5) 0(sub 3) by powder neu-

tron diffraction data. The first is characterized by a par-
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tial (75 percent) order of the Bi(sup +3) and Bi(sup

+ 5) cations on the two crystallographically independ-

ent sites, while in the second arrangement the two ca-

tions are almost 100 percent disordered. The structure

of eleven differently-prepared BaBi03 samples
showed that the deciding factor for obtaining one or

the other arrangement is the temperature at which the

sample is prepared or subsequently heat-treated.
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The compound of formula YBa2Cu2.7Fe0.3O7. 13 has
been analyzed by neutron and electron diffraction

techniques. The material is tetragonal with lattice pa-

rameters a = b = 3.8674(1) , c = 11.6687(2) A and
space group P4/mmm. The Fe cations substitute only

the Cu cations located on the basal plane of the struc-

ture and can adopt three different types of coordina-

tion (tetrahedral, pyramidal and octahedral) depending
upon the content and distribution of the extra oxygen
atoms on the plane.
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The structure of the liquid-liquid interface of three very
different mixtures (carbon disulfide -(-methanol,
methanol -I- cyclohexane -I- deuterated.cyclohexane,
and nitrobenzene -fn-decane) has been studied using
ellipsometry in the reduced temperature range
0.0009<t<0.042. Although the elliptical thickness
varies by an order of magnitude between these mix-
tures, the data from all three mixtures can be scaled to

the same universal constant by a combined meanfield
plus capillary-wave model of the interface. The univer-
sal constant determined experimentally is significantly

less than the theoretical value.
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Absolute rate constants for the gas-phase reactions of
hydroxyl radicals with several cyclic ketones and
diones were determined by the flash photolysis reso-
nance fluorescence technique. A discussion of these
results in relation to earlier measurements for simple
aliphatic ketones yields further mechanistic insights for

hydroxyl radical-ketone reactions in the gas phase.
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Energy level expressions are derived for the hydrogen-
bonded water dimer complex and some of its deuterat-

ed species, using a previously reported internal-axis-

method-like formalism developed for high barrier tun-

neling problems involving several large-amplitude mo-
tions. First, the feasibility of various tunneling motions
is considered, using a potential surface given by D. F.

Coker and R. O. Watts (J. Rhys. Chem. 91, 2513-2518
(1987)), and three main tunneling paths for (H20)2 are

chosen. As the second step, the J and K dependence
of the purely vibrational tunneling splittings, which
arises in the lAM-like formalism because angular mo-
mentum is generated during the tunneling motions. Fi-

nally, the Hamiltonian matrix is set up and diagonalized
to obtain the desired energy level expressions (used
without proof in an earlier paper treating observed
microwave transitions of (H20)2). The J and K de-
pendence of the tunneling splittings arising from the

presence of rotational terms in the effective Hamilton-
ian operator is also discussed, but only for the most
symmetric species (H20)2 and (D20)2.
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New infrared heterodyne frequency measurements
are reported for carbonyl sulfide (OCS) near 1890/cm.
By combining these heterodyne measurements with

microwave measurements reported in the literature

and with new Fourier transform spectrometer meas-
urements, the authors have determined rovibrational

constants for the states. A separate set of measure-
ments was made to determine the pressure shift of the

transitions in the 02(sup 0) 0-00 (sup 0) 0 band of OCS.
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The absorption spectrum of B02 in the ground state,

Sigma (sup 2) Pi, has been measured in the infrared

with a high-resolution Fourier transform spectrometer.
The 00(sup 0)1-00(sup 0)0 and 10(sup 0)1-00(sup 0)0
vibrational transitions have been measured for both
the (sup 2)Pi(sub 1/2) and the (sup 2)Pi(sub 3/2)
states. Because of the large number of vibronic levels

arising from the Renner-Teller effect, there is a high
likelihood of observing level crossings in the molecule
and three examples of perturbations in these states
are described. Improved ground state constants are
reported.
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Tunable infrared picosecond pulses in the 5 micro
region have been used for time-resolved pump-probe
measurements of the population relaxation lifetime

(T1) of C0(nu=1) stretching vibrations in a series of

metal-carbonyl cluster compounds in room tempera-
ture chloroform solution. The long C0(nu = 1) T1
values for the metal cluster molecules suggest relax-

ation via multiquantum transfer of vibrational energy to

adjacent M-C stretch and M-C-0 bend vibrations;

energy transfer to vibrational or electronic states of the
central metal core seems unimportant in determining
T1 for these systems.
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Vibrational predissociation linewidths for the C02
dimer and trimer and the Ne-C02 and Ar-C02 com-
plexes have been resolved using a bolometer-detect-

ed (optothermal) molecular-beam color-center laser

spectrometer. The results indicate that V yields V
energy transfer processes are the dominant predisso-

ciation channels with symmetry selection or propensity
rules and specific resonances playing a role.
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Samples consisting of a high molecular weight (M(sub
w) = 1.4 X 10 to the 6th power) isotactic polystyrene
(IPS) mixed, 25% by weight, with cis- or trans-decalin

have been investigated by proton and (sup 13)C NMR.
The most studied samples were gels formed by
quenching the solutions to 253 K, although some data
on gels formed at 296 K are also reported. Comparison
is further made with samples crystallized at 347 K.

Most of the NMR data were obtained on nonspinning
samples, although magic angle spinning was attempt-
ed on one gel sample. Variable-temperature proton
spectra covered the range from solvent freezing to gel

melting temperatures. The principal motivation was to

investigate the nature of the iPS-rich phase in the gels
since previous studies have claimed evidence either

for a crystal structure different from the usual 3(sub 1)

helix or for a polymer/solvent complex. It was shown
that the NMR behavior of the gel is very different from
that of a preparation of solution-crystallized iPS.
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Adsorption on Hydroxyapatite: Role of Hydrogen
Bonding and Interptiase Coupling.
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The adsorptive properties of a number of compounds
possessing hydroxyl and/or carboxylate groups were
studied on hydroxyapatite (with hydrated surface) from

different solvents at room temperature. Generally, it

was found that the compounds were adsorbed revers-

ibly from hydrogen-bonding and irreversibly from non-

hydrogen-bonding solvents. A reasonable interpreta-

tion is that the appropriate functional groups of the ad-

sorbate molecules are hydrogen-bonded to the apatite

surface. In all cases the reversible adsorption may be
represented by the Langmuir plots, and it is deduced
that the orientation of the hydrocarbon moieties (in-

cluding benzene rings) of an adsorbate molecule is

parallel to the substrate if it is geometrically possible.

The irreversible isotherms are characterized by a total

adsorption from dilute solutions below a threshold con-

centration and a constant adsorption above the

threshold. The hydrocarbon moieties are oriented

away from the surface for irreversibly adsorbed mole-

cules. All compounds were commercially available

except for ferric methacrylate, which was synthesized

and may act as an interphase coupling agent between
a dental resin and hydroxyapatite. No significant gain

was shown, however, in diametral tensile strength of a

polymer filled with synthetic hydroxyapatite coated
with irreversibly adsorbed ferric methacrylate as com-
pared to that of the polymer filled with the clean apa-

tite.
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Although the questions raised in Dr. Pearce's letter do
illustrate that the dissolution properties of hydroxyapa-
tite (OHAp) are complex and sometimes perplexing,

there are no real contradictions in the findings reported

by the various investigators and the dissolution mech-
anisms they proposed. Much of the confusion arises

when the authors try to treat the solubility and the rate

of dissolution of OHAp as two aspects of the same
property. The fact, however, is that solubility is an equi-

librium property and rate of dissolution is a kinetic

property. While the two are often related, they are in-

fluenced by quite different sets of parameters. The sol-

ubility of OHAp can adequately be described by the

principle of solubility product constant. The treatments

of rate of dissolution, on the other hand, would require

the use of certain mechanistic models in addition to

thermodynamic terms.

800,418
PB89-107130 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Laser Double-Resonance Measurements of Rota-
tional Relaxation Rates of HF(J = 13) with Rare
Gases, 1-12 and D2.
Final rept.,

C. A. Taatjes, and S. R. Leone. 1988, 7p
Grants NSF-CHE84-08043, NSF-PHY86-04504
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Jnl. of Chemical Physics 89, n1 p302-308, 1 Jul

88.

Keywords: 'Hydrogen fluoride, 'Molecular relaxation,

'Rare gases. Reaction kinetics, Molecular rotation.

Hydrogen, Deuterium, Reprints, 'Molecule-molecule
collisions, 'Laser spectroscopy, 'Double resonance
methods.

Rotational relaxation rates for HF (nu = 0, J = 13)

colliding with rare gases (He, Ne, Ar, Kr, Xe), H2, and
D2 are measured using a transient-absorption double-

resonance technique. The relaxation rate constants

with rare gases (rotation-to-translation, R-T) decrease
dramatically through the series He-Ne-Ar, then in-

crease substantially through the series Ar-Kr-Xe, re-

vealing the increased effectiveness of either highly im-

pulsive or highly attractive collisions.
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The near-infrared spectrum of jet-cooled NeHCI is re-

ported. The HCI stretching fundamental and three

combination bands are observed and analyzed to de-

termine rotational constants and vibrational frequen-

cies including those of the van der Waals stretching

and bending modes. An unusual intensity distribution is

observed, in which the fundamental is weak and the

combination bands are strong; in part this is the result

of nearly free internal rotation of the HCI subunit within

the complex.
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The report summarizes technical activities of the NBS
Surface Science Division during Fiscal Year 1986.

These activities include surface-standards work, ex-

perimental and theoretical research in surface sci-

ence, the development of improved measurement
methods, and applications to important scientific and
national problems. A listing is given of publications,

talks, professional committee participation, and pro-

fessional interactions by the Division staff.
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The spectrum of the copperlike ion Rb IX was ob-

served with a low-inductance spark in the region 70-

630 A with the 10.7-m grazing incidence spectrograph
at the National Bureau of Standards. From the identifi-

cation of 18 lines a system of 16 energy levels of the

type 3d(sup 10) micro I was determined. The observed
energy levels are compared with relativistic and non-

relativistic Hartree-Fock calculations.
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Transitions of the type 2s-2p in the oxygenlike ions Y
XXXII, Zr XXXIII, and Nb XXXIV have been identified in

spectra recorded at the University of Rochester's
Omega laser facility. Solid targets were spherically irra-

diated by 24 beams of frequency-tripled (351 nm)
Nd:glass laser radiation. The spectra were photo-

graphed with a 3 meter grazing-incidence spectro-

graph. The identified transitions of the 0-like ions are in

the range of 30 A to 73 A. The wavelengths for the

magnetic dipole transitions within the 2s(sup 2) p(sup

4) ground configurations of these ions are predicted

from the experimental energy levels.
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Various YZ-LiNb03 substrate configurations have
been investigated to develop efficient ways of confin-

ing the wave energy in surface acoustic wave (SAW)
microsensors based on waveguide structure. The core

and cladding regions for the SAW waveguide sensors
have been titanium in-diffused or out-diffused and in

some cases metal overlays have been used. By vary-

ing the diffusion conditions, the SAW velocities in

these regions can be controlled such that a channeled
region with interface wave reflection is produced while

minimizing the wave velocity difference between the

cladding and the core.
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Gas-phase standard enthalpies of formation are calcu-

lated for benzo(A)pyrene and thirty-two isomeric poly-

cyclic aromatic hydrocarbons including compounds
having four-, five- and seven-membered rings. Addi-

tionally, reactivity data are summarized and include ex-

perimental ionization potentials, Hueckel highest occu-

pied molecular orbitals and selected reactivity indices.

These data are compared with reported levels of those

C20H12 hydrocarbons reported in the atmosphere.

These thermodynamic and kinetic parameters are

useful reference points for understanding the stabili-

ties of airborne PAH. Additionally, the data tabulations

may be useful in predicting the existence of PAH not

yet reported in environmental samples.
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Binding of Zn( + 2) to imidazole (Im) and methyl imidaz-

ole (Melm) is studied by ab initio methods as a model
for the effect of cation binding on tautomeric energies.

Gradient energy optimized conformations were ob-

tained for all neutral and ionic structures including the

deprotonated molecules and the ylides. Binding of

Zn(4-2) produces a significant perturbation in the elec-

tronic structure, a smaller shift in the equilibrium con-

formation of the imidazole ring, and only a small abso-

lute shift in the relative tautomer energies. H/lethyl sub-

stitution at C5 has a small effect on both conformation

and energetics. A high energy ylide tautomer is pro-

duced by moving the proton bound to C2 to the N1
atom. The binding of Zn( + 2) to the C2 site is substan-

tially stronger than to the N1 site yielding nearly isoen-

ergetic Znlm(-|-2) conformations for binding to either N
or C atoms. For the deprotonated salts the lowest

energy conformation has the C2-N3 bond bridged by

ZN(=2).

800,426

PB89-1 19036 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. (Molecular Spectroscopy Div.

Doppler-Limited Spectra of the C-H Bending Over-
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The parallel (A1 ) and perpendicular (E) bands of the C-
H bending overtone, 2 nu(sup 4) of CHF3 have been
recorded at Doppler-limited resolution at room temper-
ature using a difference-frequency laser spectrometer.
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Microwave spectra of CH30H-NH3 and (sup 13)
CH30H-NH3 have been obtained using a pulsed-
nozzle Fourier-transform microwave spectrometer.
The spectra, which are complicated by the internal ro-

tation of the CH3 and NH3 groups, exhibit five K =0
states at approximately 1 K rotational temperature of

the expansion. Four of these are metastable, excited
internal rotor states and correlate to E states of free

CH30H or NH3. For the two states in which the NH3
top is in its ground internal rotor state, delta J = 1,

K=0 progressions are observed and fit to linear-mole-
cule-type frequency expressions to obtain effective

spectroscopic constants. Ab initio SCF calculations
have also been carried out for the CH30H-NH3 and
H0H-NH3 complexes in order to compare interaction-

energy components and origins of the dipole moment
enhancements.
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A technique is described to mount delicate metal

single crystals without introducing strain or deforma-
tion. The technique involves the formation of a diffu-

sion bond between the crystal and a substrate material

at elevated temperature. Results for copper single

crystals mounted to polycrystalline copper substrates

are discussed.
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New superconducting X phases have been discovered
in the as-cast alloys Ru29Mo19Zr10,
Ru23Rh6Mo19Zr10 and Os29W19Hf10. Measure-
ments of low temperature specific heat were carried

out on these phases, and the principles underlying the

stability of this peculiar structure type are discussed,

with a view towards the prediction of further X-phase
compounds.
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The authors are developing a new instrument for ultra-

sensitive isotope analysis that combines magnetic
mass selection, resonant charge exchange, and laser

reionization. For krypton, the technique is expected to

achieve isotope abundance sensitivities greater than
10 to the -12th power.
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Identifiers: An eleven parameter equation is presented
to describe the 298 K experimental silicon absorption
coefficient data of Weakliem and Redfield from 1.05
eV to 2.7 eV. The standard deviation of the difference

between one and the ratio of the values calculated
from this equation to the Weakliem and Redfield ex-

perimental values for the same photon energies is

2.5%.
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The emission spectra of an initiator typical of those
used in negative photoresists, namely 2,6 bis-(p-azido-

bensilidene)-4-ethylcyclohexanone, were investigated.

It is shown that the assumption that the large absorp-
tion band in negative photoresist is due to a single

transition state is not valid. It is composed of narrow
states which, in turn, implies that reciprocity failure and
loss of sensitivity would occur at lower intensities than
predicted. It is concluded that rapid quenching from
the excited states is occurring.
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Using the Revised Enskog theory, the authors derive

equations for the thermal diffusion ratios, (k sub Ti),

and thermal diffusion factors, (alpha sub ij), of multi-

component hard-sphere mixtures for systems in me-
chanical equilibrium. The first ten Enskog approxima-
tions to the thermal diffusion factor, (alpha sub ij)(N) (N
= 1,2 10), are evaluated numerically for a variety of

system parameter choices appropriate to binary and
ternary mixtures. It is found that the first Enskog ap-
proximation does not vanish; the sequence of Enskog
approximations converges most rapidly when the

mass of the spheres are nearly equal. The seventh
Enskog approximation was estimated to lie within

about 1% of the exact value for all choices of system
parameters. A comprehensive numerical study of the

properties of the thermal diffusion factor for binary mix-

tures is given, including special mixtures such as the

dusty gas, the Lorentz, quasi-Lorentz and Rayleigh
gases and isotopic mixtures.
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Infrared spectra and x-ray diffraction peak spacing and
intensities are presented for copper (II) salts of organic
acids which may be generated as the result of the deg-
radation of ethylene or propylene glycol solutions

when used as heat transfer liquids in solar energy col-

lection systems.
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Spatial distributions of 811 -nm emission from the

2p(sub 9) and 2p(sub 7) (Paschen notation) levels of

Ar have taeen measured for electrical discharges in Ar

at very high ratios of electric field to gas density (E/n)

and low nd, where d is the electrode separation. A
model which includes Ar excitation and ionization by

Ar(sup + 10 and by fast Ar(1 0-200 eV) is developed to

explain the observations. The estimated ionization by

electrons backscattered from the anode provides suffi-

cient feedback to explain much of the electrical-break-

down data and our discharge-maintenance data. Other

breakdown data require either a large yield of ioniza-

tion by backscattered electrons or a very large ion-in-

duced electron yield at the cathode.
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The author reviews and discusses work reported to

date on high resolution infrared spectroscopy of

weakly bound molecular complexes. A bibliography of

232 entries is included.
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Energy pooling (EP) has been observed in Sr vapor
following pulsed optical excitation to the 5 (sup

3)P(sub 1) state. From the time-dependent radiative

decay of 6 (sup 1)S(sub 0) via the cascade resonance
line, the EP rate coefficients have been investigated.
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A discussion of the use of lasers in chemical kinetics is

presented at a level for high school instructors. The
operation of lasers is described and a review of impor-

tant principles in physical chemistry and kinetics is

given. Several examples of modern research problems
using lasers are treated in detail.
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Two-photon ionization has been used to probe nitro-

gen oxide (NO) scattered from two different long chain

organic amphiphiles. Rotational and state-resolved

translational distributions were obtained. The results

show that there is a large difference in the dynamics of

scattering from an unsubstituted aliphatic chain as

compared to a monolayer in which the exposed end
has been perfluorinated. NO scattered from the latter

is more energetic both rotationally, and translationally.

This effect becomes particularly noticeable as the inci-

dent energy of the NO is raised. The results can be
explained by a mechanism which ignores the weak
NO-surface potential and treats only the differences in

rigidity and photon modes in the two monolayers.
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A new RKR-based method is described for extracting

intermolecular potentials via inversion of rotational

energy levels deduced from a single vibrational band.

Tests on a model van der Waals system and on the

mu-0 rotational levels of H2 Chi (sup 1 Sigma sub g)

prove remarkably successful.
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Photofragmentation of acetone at 193 nm is known to

produce predominantly two methyl radicals and a CO
molecule. Infrared emission is collected from the CO
fragment at time delays of 6-30 microseconds after the

exciting laser pulse by a time-resolved Fourier trans-

form spectrometer. High-resolution vibration-rotation

spectra are obtained both under collision-free and ro-

tationally relaxed conditions. Both the vibrational and
rotational distribution can be successfully modeled by

using a 'pure impulsive' mechanism for the fragmenta-

tion of an initial bent acetyl fragment. Thus, the ob-

served distribution supports previous arguments that

the dissociation occurs by a two-step fragmentation

mechanism following single-photon excitation.
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Collisional destruction rate coefficients for c (sup

3)ll(sup -) metastable states by thermal energy hydro-

gen molecules have been measured for various vibra-

tional and rotational levels (N = 1, nu = 0,1,2,3 and
nu = 1,2,3). The rate coefficients were found to be
independent of vibrational and rotational quantum
number and had a mean value of (1 .88 + or - 0.1 0)X1

0

to the -1 5th power cu m/s at 300K.
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The bulk phase solute partitions coefficient (K sub mb)
is an important parameter in the modeling studies of

emulsion liquid membrane (ELM) extraction systems,

since it gives the ratio of solute concentration in the

membrane phase to the solute concentration in the

bulk phase at equilibrium. The partitioning of aromatic

amines (aniline, p-toluidine, m-toluidine, and 4-chlor-

oaniline) in water-oil-water type ELM systems has

been studied experimentally as a function of internal

phase volume fraction in the emulsion. Because aque-

ous aromatic amine solutions (AAASs) are known to

photooxidatively decompose under the effect of light,

mixing, and aeration which are present in the partition-

ing experiments conducted in this study, the amount of

decrease in the bulk phase amine concentration due

to photooxidation needs to be determined. The magni-

tude of the surface area between the internal phase

and membrane phase was found to have no effect on

the partitioning of the aromatic amines for the ELM
systems studied here.
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The heat capacity of ammonium pentachloroindate

monohydrate (NH4) sub 2 lnCI5:H20 was measured
from 8.5 to 349 K using adiabatic calorimetry. The
cun/e of molar heat capacity against temperature is

continuous, but exhibits a small anomaly at 1 10 < T/K
< 130. Values of the standard molar thermodynamic
quantities for (NH4) sub 2 CI5:H20 are presented up to

345 K.

800.445

PB89-123913 Not available NTIS

National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

50



CHEMISTRY

Physical & Theoretical Chemistry

Thermodynamics of the Divalent Metal Fluorides.

1. Heat Capacity of Lead Tetrafluorostannate,
PbSnF4, from 10.3 to 352 K.
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Thie authors have measured the heat capacity of the

fast ion conductor PbSnF4 at 10.3 < T < 352 K by
adiabatic calorimetry. Their results show anomalous
values in the C sub p,m in the region 300 < T < 352 K.

These are associated with the alpha-beta crystallogra-

phic transition reported at 353 K. Because the upper
temperature limit of our cryostat is around 354 K, it was
impossible to follow the phase transition to comple-
tion. A more subtle anomaly in the C sub p,m was de-

tected between 130 and 160 K. Standard molar ther-

modynamic functions are presented at selected tem-
peratures from 5 to 350 K.
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The peroxyl radicals CCI302, CHCL202, CH2CI02,
CCI3CCI202, CFCI202, CH3CCI202, CF3CHCI02, and
CBr302 were produced by pulse radiolysis of aerated
solutions of the appropriate halogen compound in 2-

propanol or 2-propanol-water solutions. Rate con-
stants for one-electron oxidation of chlorpromazine by
these radicals were determined by kinetic spectropho-
tometry in various solvent mixtures. They depend very
strongly on the solvent polarity and a reasonable cor-

relation is obtained between log k for a certain peroxyl
radical and the dielectric constant of the solvent mix-
ture. The rate constants in the same solvent are
strongly dependent on the substituents on the methyl-
peroxyl radical and give a good correlation with the
polar substituent constants G *

.
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Rate constants for the reactions of CI02, N02, and
S03 sup -1 radicals with several substituted phenoxide
ions have been measured by pulse radiolysis. They
vary from the immeasurably slow (less than 10 to the
4th power) to almost diffusion-controlled rates (greater
than 10 to the 9th power/Ms) and depend on the redox
potentials of the phenoxide ions and the inorganic radi-

cals. With the weak oxidant S03 sup -1 reverse reac-
tions were observed in certain cases, i.e., the phenoxyl
radical oxidizes sulfite ions. An attempt is made to cor-
relate the rate constants with Hammett's substituent
constants.
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Trichloromethylperoxyl radicals were produced by
pulse radiolysis of air saturated solutions containing

CI4. The rate constants for the reaction of CCI302
radicals with zinc tetraphenylporphyrin (ZnTPP) were
determined in various solvents. They were found to

vary between 3x10 to the 7th power and 3x10 to the

9th power/Ms. The changes in rate constants result

from complexation of ZnTPP with the different sol-

vents. However, they did not correspond to changes in

redox potential of ZnTPP. The rate constants were
found to depend on the strength of the axial complexa-
tion, indicating an inner sphere mechanism whereby
the radical binds to the metal phor to electron transfer.
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Pulse radiolysis experiments were carried out with

neutral aqueous solutions containing azide with iodide,

bromide, or thiocyanate to examine possible one-elec-
tron transfer rates and equilibria involving the N3/
N3(sup -1) couple. Cyclic voltammetry experiments
with N3(-1) showed a single peak on the anodic scan
and no peak on the cathodic scan due to the rapid

decay of the N3 radicals. From the dependence of

peak potential on scan rate E sub 1/2 for the N3/N3(-
1 ) couple (1 .32 -t- or - 0.03) V vs. NHE is derived.
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Gold(lll) porphyrins are easily reduced to the corre-

sponding radical anions, which are stable in water over
a wide pH range. Further reduction results in formation
of the phlorins with relatively little tendency to form
chlorins. Both radical anion and phlorin will reduce
water to H2 on the surface of a colloidal Pt catalyst.

From kinetic studies, it is seen that the radical anion is

by far the better reducing species. Using NADH as re-

ducing agent, a photosystem has been devised which
results in the overall storage of visible light. Oxidation
of the gold(lll) porphyrins results in destruction of the
porphyrin ring.
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The authors compare three cluster variation method
(CVM) models for order-disorder in omphacite
(AI0.5Mg0.5)(Na0.5Ca0.5)Si2O6: the generalized
point approximation (GPA), generalized pair approxi-

mation (GPaA) and an approximation that is based on
two eight-body clusters (2X8A). The same Hamiltonian
(set of pairwise interactions) is used for all three ap-
proximations. Pair probabilities predicted by the GPA
obey the geometric constraints of the crystal structure

(the frustration constraint), but the exclusion of short-

range order (SRO) leads to overestimates of the con-
figurational internal energy (E), and the critical temper-
ature for cation order-disorder (T(sub C)).
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The 1 985 Von Hippel prize lecture was recorded and
transcribed for publication in the membership bulletin.

The author covered some aspects of the current state

of quasicrystals.
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A new soft x-ray spectrometer designed for use with

photon excitation from synchrotron light sources is de-
scribed and characterized. Special design features, in-

cluding a close spaced input slit, large toroidal grat-

ings, and a two dimensional Si-diode based detector
system provide exceptional measuring efficiency in a
five meter Rowland circle design, and of calibration

and alignment procedures. The beam line providing

photon excitation from a synchrotron light source is

described. Typical electron beam and/or photon excit-

ed emission spectra of A1, Si, and LiF are presented
and compared with those produced by other instru-

ments.
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Topochemical Li-Ion Insertion into FeCIMo04 and
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Mo04 and Li2Fe2(Mo04)3.
Final rept.,

C. C. Torardi, W. M. Reiff, J. H. Zhang, and E.

Prince. 1988, 6p
Pub. in Materials Science Forum 27/28, p223-228
1988.

Keywords: "Crystal structure, "Neutron diffraction. Iron

inorganic compounds. Magnetic properties, Hyperfine
structure. Reprints, "Iron chlorine molybates, "Iron

molybates, "Lithium ions. Chemical reaction mecha-
nisms, Rietveld method.

The layered compound FeCIMo04 and the open
framework compound Fe2(Mo04)3 undergo reversible

Li ion insertion by stirring the solid in an acetonitrile

solution of Lil. Reaction occurs via a topochemical
redox-insertion mechanism. The structures were de-
termined by Rietveld profile analysis of neutron
powder diffraction data. The structure of LiFeCIMo04
is essentially the same as that of the precursor and
contains Li ions in distorted octahedral sites between
the FeCIMo04 layers. Magnetic hyperfine splitting of

the zero field Mossbauer spectrum below 12.5 K indi-

cates a three-dimensional magnetically ordered state

which susceptibility results show to be weakly ferro-
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magnetic due to probable canting of antiferromagneti-

cally coupled spins. Refinement of the magnetic struc-

ture from low temperature neutron powder diffraction

data shows the spins on iron to be oriented parallel

with the b axis and antiferromagnetically coupled.
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Hydrogen Component Fugacities in Binary Mix-
tures with Ethane: Temperature Dependence.
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The fugacity coefficients of hydrogen in binary mix-

tures with ethane were measured using a physical

equilibrium technique. This technique involves the use
of an experimental chamber which is divided into two
regions by a semipermeable membrane through which
hydrogen, but not ethane can penetrate. Measurement
of the gas pressures inside and outside of the mem-
brane allows a direct measurement of the hydrogen
component fugacity coefficient at a given temperature
and binary mixture mole fraction. The qualitative fea-

tures of the measurements are discussed, and com-
parisons are made with predictions obtained from the

Redlich-Kwong, Peng-Robinson, and extended corre-

sponding states models.

800,456
PB89-124887 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Q-Branch Line Mixing in N20: Effects of 1-Type
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Rotational collisional narrowing, or line mixing, has
been observed in the Q branch of the nu2 + nu3 P1-
Sigma band of N20 near 2798/cm using a difference-

frequency spectrometer. Self-broadened spectra were
recorded at pressures ranging from 20 to 747 Torr.

The broadening coefficients, derived from the lower
pressures before the lines significantly overlap, are in

close agreement with prior measurements of P- and R-
branch widths in Sigma-Sigma bands. At higher pres-

sures where the Q-branch lines are blended, the band
contours deviate from purely additive component line

shapes, exhibiting stronger peak absorptions and
weaker wings characteristic of line mixing. A simple ro-

tational energy gap scaling law is used to model the

off-diagonal relaxation matrix elements needed to cal-

culate the observed collisional narrowing. Spectra cal-

culated using several trial sets of collisional selection

rules are presented, as is evidence for a parity con-
serving collisional selection rule and/or elastic-reori-

entation collisions.
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Assignments of the C-H stretching fundamental of

fluoroform, CHF3 have been obtained from a spectrum
recorded near 3035/cm at sub-Doppler resolution ap-

proximately 10 MHz (FWHM) and low effective tem-
perature (approximately 4K) in an adiabatically cooled

molecular beam using bolometric detection of mole-
cules excited by a color-center laser. This fundamental
band is highly perturbed and has resisted analysis at

higher temperatures, even at Doppler-limited resolu-

tion, whereas its overtones have been the subject of

several studies of intramolecular vibrational relaxation.

Under molecular beam conditions, the central Q
branch, which dominates the spectrum at room tem-
perature, almost vanishes, while the bulk of the intensi-

ty is equally shared by two 'sidebands' with Q
branches symmetrically displaced by approximately +
or - 5 cm from the suppressed central Q branch.
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Fully quantal calculations for the vibrational bound
levels and adjoining continuum of alkalihalide charge-
transfer states have been made using new algorithms
derived from the Milne quantum number function for

the radial motion of the diatom. Because of the asymp-
totic Coulombic interaction, the molecular potential ac-
tually supports an infinite number of bound vibrational

states which conform to a Rydberg-like spectrum and
can be characterized by a vibrational quantum defect.

As predicted by conventional quantum defect theory

for perturbed Rydberg series the vibrational quantum
defect extrapolates across the dissociation limit to

yield the threshold elastic scattering phase shift for the

dissociative continuum state. The implicit dependence
of the defect on the rotational state of the molecule
yields a complete description of the rotational-vibra-

tional spectrum. Because the system is heavy, the

mass and rotational dependence of the computed
quantum defects generally conform to appropriate
WKB-like predictions. The usefulness of the numerical
results in forthcoming investigations of two body colli-

sional charge-transfer processes is also indicated.
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Knowledge of the reactions and interactions among
H20, OH, and O on metal surfaces is important in un-

derstanding, for example, electrochemical oxygen re-

duction, corrosion, and catalytic oxidation reactions.

Previous studies of H20 and O coadsorbed on
Ag(1 10) have shown that they react to form OH groups
which are stable for temperatures up to approximately

300 K (4-8). In the report the authors discuss the re-

sults of electron stimulated desorption ion angular dis-

tribution (ESDIAD), low energy electron diffraction

(LEED), and thermal desorption spectroscopy (TDS),

performed as a function of coverage and annealing

temperature, which show more details of H20-OH-0
surface chemistry than previously available. In particu-

lar, they focus on descriptions of the structure of OH
groups on this surface and a model for interacting H20
and OH which is called the gamma-H20 adsorption

state.
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The gamma-ray emission rate of (109) Cd can be
measured by means of spectrometry with a Nal(TI)

well-type detector. The corrections for photoelectron
escape, from Compton effect near the interface crys-

tal-liner, from bremsstrahlung produced during slow-
ing-down in Nal(TI) and by the conversion electrons,
and from other minor effects have been calculated.
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The reaction of cyanate ions with hydroxyl radicals

was studied by pulse radiolysis and found to lead to
formation of a transient absorbing at 330 nm ( = 070/
M cm). The rate of formation of this transient is slower
than the rate of reaction of NCO(sup -1) with OH, in

agreement with previous results. This indicates that
the initial OH adduct, which is known to rearrange to

NHC02(sub -1), reacts with another NCO(sub -1) to

form the observed transient. Comparing these rate

constants with those for other oxidizing radicals and
taking into consideration the redox potentials of the
radicals and the substrates, it is concluded that the cy-

anate radical has a redox potential of about 0.6-0.7 V
vs NHE. Such a weak oxidant cannot be ascribed the
structure (NC0)2(sup -1) and the alternative structure

((sup -1 )02CNHNC0(sup -1 ))is suggested.
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The temperature characteristics of the same two glass

triple-point cells containing well purified samples of

1 ,3-dioxolan-2-one have been studied at NPL and
NBS. Triple-point temperatures measured on 'mushes'

under near-equilibrium conditions were found to be
more reproducible than those measured during contin-

uous cooling or heating through the phase transition.

The results from the mush experiments, using meas-
urements taken with a variety of standard platinum re-

sistance thermometers, proved that realizations of

lPTS-68 in the two national laboratories agree to within

0.3 mK at 36 C, in accord with the expectations of the

Comite Consultatif de Thermometrie. After being cor-

rected for the effect of residual impurities in the sample
and of the hydrostatic head, the mean value of the

triple-point temperature of the substance is 36.3238 C,

with an overall uncertainty of 0.0004 C.
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The critical properties of several compressible binary

gas-liquid models are described: the three state lattice

gas, the Tompa model for polymer solutions, the van
der Waals equation for binary mixtures, and an inter-

mediate model. The critical lines are expressed as
functions of x(sub 1) and x(sub 2), the density of type 1

molecules and the density of type 2 molecules, instead

of using the pressure and temperature; representative

figures are given for each of the models. The general

conditions for criticality, stability, and tricriticality are

given as functions of x(sub 1 ) and x(sub 2) through the

intermediary of the spinodal temperature function

T(x(sub 1 ), x(sub 2)). A closed form solution is given for

the Berthelot case (geometrical-mean combining rule).

All the models exhibit a characteristic intersection of

two critical lines, and the behavior near this point is

investigated. In the van der Waals case the coordi-

nates given by van Laar are confirmed.

800,464
PB89-126817 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Thermophysics Div.

Measurements of the Viscosities of Compressed
Fluid and Liquid Carbon Dioxide -i- Ethane Mix-
tures.

Final rept.,

D. E. Diller, L. J. Van Poolen, and F. V. Santos.

1988, 5p
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in Jnl. of Chemical and Engineering Data 33, n4

P460-464 1988.

Keywords: 'Viscosity, 'Compressibility, 'Liquefied

gases, 'Piezoelectricity, Shear tests. Carbon dioxide.

Ethane, Mixtures, Low temperature tests. High pres-

sure tests, Measuring instruments, Reprints.

The shear viscosity coefficients of three compressed
gaseous and liquid carbon dioxide/ethane mixtures
have been measured with a torsional piezoelectric

crystal viscometer at temperatures between 210 and
320 K and at pressures to about 30 MPa (4350 psi).

The experimental error is estimated to be smaller than
3% in most cases. The measurements have been
compared with an extended corresponding states
model, and used to examine the dependences of the
fluidities (viscosity sub minus 1) on specific volume,
composition and temperature.

800,465
PB89-1 26866 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Thermophysics Div.

Behavior of Dilute Mixtures Near the Solvent's
Critical Point.

Final rept.,

R. F. Chang, and J. M. H. Levelt Sengers. 1986, 7p
Pub. in Jnl. of Physical Chemistry 90, n22 p5921-5927,
23 Oct 86.

Keywords: 'Critical point, 'Solvents, 'Dilution, 'Mix-
tures, Thermodynamic properties. Enthalpy, Specific
heat. Osmosis, Mathematical models. Reprints,
Leung-Griffiths model.

In the limit of infinite dilution at the critical point of the
solvent many thermodynamic properties such as
excess properties and partial molar quantities exhibit

remarkable anomalies. A striking effect is that finite

properties such as the partial molar volume of the sol-

vent exhibit dependence on the path of approach to
the critical point. Using the Leung-Griffiths model of
mixtures the authors are able to calculate partial molar
volume, partial molar enthalpy, osmotic susceptibility,

isothermal compressibility at constant pressure and
composition, partial molar heat capacity, osmotic coef-
ficient and activity coefficient The Leung-Griffiths ther-
modynamic potential is nonclassical and is of a scaled
form. By the use of a model, the path-dependence of
many of these properties is analyzed and their explicit

x-dependence (where x is the mole fraction of the
solute) is obtained as well as asymptotic expressions
along various paths leading to the pure solvent's criti-

cal point.
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New observations of the spectrum of Pt II have been
made with hollow-cathode lamps. The region from
1032 to 4101 A was observed photographically with a
10.7-m normal-incidence spectrograph. The region
from 2245 to 5223 A was observed with a Fourier-

transform spectrometer. Wavelength measurements
were made for 558 lines. The uncertainties vary from
0.0005 to 0.444 A. From these measurements and
three parity-forbidden transitions in the infrared, accu-
rate values were determined for 28 even and 72 odd
energy levels of Pt II.
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Ultrasonic back-scattering amplitude measurements
have been made on metal surfaces as a function of

their roughness, using both air and liquid coupling
techniques between sensor (transducer) and surface.
The measurements were made on both static and rap-

idly moving surfaces. Pulsed ultrasonic waves ranging
in frequency from 1-30 MHz were used, corresponding
to wavelengths down to 50 micrometers in water. Most
of the work used an area-averaging technique with an
incident ultrasonic beam spot size much larger than
the detailed topographical features of the surface. As a
feasibility test for in-process application, a liquid squirt-

er system, with an arcuate tubular extension for guid-

ing pulses of ultrasound through the couplant stream
to a part, was successfully tested on rotating surfaces
moving in excess of 5 m/sec. Finally, by focusing the
ultrasonic beam at high frequencies, a profilometry ca-
pability was demonstrated. The topography of a 1 .1 mi-

crometers R(sup q) sinusoidal specimen was mapped
both by amplitude and transit-time measurements
using focused ultrasound at 30 MHz.
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Collisions between diatomic molecular beams and
solid surfaces are here simulated through classical tra-

jectory calculations over model potential energy sur-
faces. Insights into the conditions responsible for dis-

sociative adsorption vs. vibrationally excited scattering
are provided.
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Various aspects of the dynamics of time-dependent lo-

calized potentials and interactions in solids and at sur-

faces, as they might relate to the fundamental screen-
ing and relaxation processes involved in core level

spectroscopies, are explored.
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Experimental evidence is presented and reviewed that
amorphous Fe912r9 does not exhibit conventional
long-range ordered ferromagnetism below its T(sub c)

= 210 K, but rather enters a state characteristic of a
strongly exchange frustrated system in which the fer-

romagnetic correlations are quite short range (less

than 30 A) as determined by small angle neutron scat-
tering (SANS). At a lower temperature the SANS de-
velops a Lorentzian-squared component to the line-

shape which is evidence of cluster spin freezing. In-

elastic scattering data show no resolvable spin wave
peaks and place an upper limit of 12-15 mev-A(sup 2)
on the spin stiffness D. The anomalously small ratio of

D/T(sub c) is further evidence of a system near a
multi-critical point concentration.
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Employing neutron and x-ray powder diffraction analy-
sis the authors have found that the compound of com-
position LiV205 formed at ambient temperature on in-

sertion of Li into V205 has a structure which is signifi-

cantly distorted. The V205 host acts as a layered com-
pound at high lithium contents: weak V-0 bonds are
broken and neighboring layers both shift and buckle to

accommodate the inserted lithium ions.
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Rotational epitaxy of an overlayer along a nonsym-
metry direction of the substrate has been observed as
a mechanism for the accommodation of lattice mis-

match in rigid thin films. In the study, the adsorption
and rotational epitaxy of Li on the Ru(OOI) surface was
examined using thermal desorption spectroscopy and
low energy electron diffraction. At higher coverages,
the Li layer ohentation rotates relative to the substrate
as the interatomic spacing of the layer is compressed.
This behavior is qualitatively similar to that observed
for Na on Ru(OOI), but differences were observed
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which may suggest that Li overlayers are less rigid

than Na overlayers.
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The rate constant and mechanism for the reaction be-

tween electronically excited vinylidene and molecular

oxygen has been examined at 297K. The vinylidene

radicals were produced from the vacuum ultraviolet

flash photolysis of vinyl chloride. Reactant triplet vinyli-

dene and product CO and formaldehyde were ob-

served, in real time, by their characteristic absorption

in the vacuum ultraviolet region. The two products

were formed in equal amounts and the reaction prob-

ably proceeds through a cyclic intermediate. The
mechanism of the reaction of unsaturated hydrocar-

bon radicals with molecular 02 is discussed.
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Observation of Sharp Resonances in the Sponta-
neous Raman Spectrum of a Single Optically Levi-

tated Microdroplet.
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T. R. Lettieri, and R. E. Preston. 1985, 4p
Pub. in Optics Communications 54, n6 p349-352, 15
Jul 85.
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ic acid/(dioctyl-ester), Silicone oil.

Sharp resonances have been observed in the sponta-
neous Raman spectra of single, optically levitated mi-

crodroplets. The droplets, 10 to 35 micrometers in di-

ameter, were suspended by a CW argon laser beam
which also served as the Raman excitation source. Ex-

periments with dioctyl phthalate (DOP) and silicone oil

confirmed that all Raman bands present in the bulk

liquid spectra were also observable in the levitated

droplet spectra, in agreement with previous micro-

Raman studies of droplets on substrates. However,
superimposed on the spectra of the levitated droplets

was a series of sharp features not present in the bulk

liquid spectra. Time-resolved experiments with grow-
ing DOP droplets showed that the sharp Raman fea-

tures have the same origin as the elastic light scatter-

ing and fluorescence resonances obsen/ed in previous
studies of microspheres and fibers.
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Measurements of C0(v==1) Population Lifetimes:

Metal-Carbonyl Cluster Compounds Supported on
SI02.
Final rept.,

E. J. Heilweil, J. C. Stephenson, and R. R.

Cavanagh. 1988, 5p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Jnl. of Physical Chemistry 92, n21 p6099-6103,
20 Oct 88.
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Reprints.

Time-resolved measurements of the population relax-

ation lifetime (T(sub 1)) of terminal C0(nu = 1) stretch-

ing vibrations in a series of metal-carbonyl cluster

compounds supported on Si02 are reported. When on
Si02, the compounds exhibit T(sub 1) lifetimes which
are all a factor of 4 shorter than the results for the

same cluster compounds in room-temperature chloro-

form solution. This increase in rate suggests energy
transfer to the Si-0 stretch substrate modes occurs.

Energy transfer to vibrational or electronic states of

the central metal core seems unimportant in determin-

ing T(sub 1 ) for these systems.
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Remeasurement of a Silicon Lattice Period.
Final rept.,

R. D. Deslattes, M. Tanaka, G. L. Greene, A. Hening,
and E. G. Kessler. 1987, 4p
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gineers) Transactions on Instrumentation and Meas-
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Optical interferometry of a Silicon lattice period is an
important link between macroscopic and microscopic
lengths as well as between low-energy and high-

energy spectroscopies. An evident discrepancy be-

tween two pre-1982 measurements has limited the ef-

fective application of these results. Very recent results,

reported here in a preliminary way, appear to further

understanding and removing this discrepancy.
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Cross sections.

Contents: Evaluated chemical kinetic data for the reac-

tions of atomic oxygen with saturated organic com-
pounds in the gas phase; Rate constants for reactions

of inorganic radicals in aqueous solution; Recom-
mended data on the electron impact ionization of

atoms and ions: Fluorine to nickel; and Cumulative list-

ing of reprints and supplements.
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Evaluated Chemical Kinetic Data for the Reactions
of Atomic Oxygen 0((3)P) with Saturated Organic
Compounds in the Gas Phase.
Quarterly rept.,

J. T. Herron. c1988, 59p
Included in Jnl. of Physical and Chemical Reference
Data, v17, n3 p967-1026 1988. Available from Ameri-
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hydes, Silanes.

Rate constants and mechanisms for the gas phase re-

actions of atomic oxygen with organic compounds
having only saturated C-C bonds are compiled and
critically evaluated. Data are given for the alkanes, cy-

cloalkanes, haloalkanes, oxygen and nitrogen contain-

ing organic compounds, and free radicals. In addition,

data are given for some miscellaneous compounds
containing boron, silicon, germane, and mercury. From
a critical examination of the data, recommended
values for rate constants are given over specified tem-
perature intervals or at specified temperatures. Error

limits are assigned to all recommended values.
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Rate Constants for Reactions of Inorganic Radi-
cals in Aqueous Solution.
Quarterly rept.,

P. Neta, R. E. Huie, and A. B. Ross. c1988, 257p
Included in Jnl. of Physical and Chemical Reference
Data, v17 n3 pi 027-1 284 1988. Available from Ameri-
can Chemical Society, 1155 16th St., NW, Washing-
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Sulfur, Phosphorus, Photolysis, Radiolysis.

Rate constants have been compiled for reactions of

various inorganic radicals produced by radiolysis or

photolysis, as well as by other chemical means, in

aqueous solutions. Data are included for the reactions
of C02(1-), C03(1-), 03, N3, NH2, N02, P03(2-),
P04(2-), S02(1-), S03(1-), S04(1-), S05(1-), Se03(1-
), (SCN)2(1-), CI2(1-), Br2(1-), 12(1-), CI02, Br02, and
miscellaneous related radicals, with inorganic and or-

ganic compounds.
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Experimental and theoretical cross-section data for

electron impact ionization of atoms and ions from fluo-

rine to nickel has been assessed and earlier recom-
mendations for light atoms and ions have been re-

vised. Based on this assessment and, in the absence
of any data, on the classical scaling laws a recom-
mended cross section has been produced for each
species. This has been used to evaluate recommend-
ed Maxwellian rate coefficients over a wide range of

temperatures. Convenient analytic expressions have
been obtained for the recommended cross sections

and rate coefficients. The data are presented in both
graphical and tabular form and estimates of the reli-

ability of the recommended data are given.
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Critically evaluated data on heats of formation of posi-

tive and negative ions in the gas phase are compiled
and presented in these tables (GIANT tables), along

with auxiliary information on ionization energies,

proton affinities, electron affinities and acidities, as
well as relevant thermochemistry of related neutral

species. The literature coverage is through the middle

of 1 986. The criteria used in carrying out evaluations of

data are described, and a short discussion is present-

ed of special concerns for the thermochemistry of

charged species. (Copyright (c) 1988 by the U.S. Sec-
retary of Commerce on behalf of the United States.
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The copyright will be assigned to the American Insti-

tute of Physics and the American Chemical Society.)
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Atomic transition probabilities for about 9,500 spectral

lines of three iron-group elements, Fe (Z = 26) to Ni {Z

= 28), are critically compiled, based on all available

literature sources. The data are presented in separate
tables for each element and stage of ionization and are

further subdivided into allowed (i.e., electric dipole-EI)

and forbidden (magnetic dipole-MI, electric quadru-
pole-E2, and magnetic quadrupole-M2) transitions.

Within each data table the spectral lines are grouped
into multiplets, which are in turn arranged according to

parent configurations, transition arrays, and ascending
quantum numbers. For each line the transition proba-
bility for spontaneous emission and the line strength

are given, along with the spectroscopic designation,

the wavelength, the statistical weights, and the energy
levels of the upper and lower states. For allowed lines

the absorption oscillator strength is listed, while for for-

bidden transitions the type of transition is identified

(Ml, E2, etc.). In addition, the estimated accuracy and
the source are indicated. In short introductions, which
precede the tables for each ion, the main justifications

for the choice of the adopted data and for the accuracy
rating are discussed. A general introduction contains a
discussion of the authors method of evaluation and the
principal criteria for their judgements. (Copyright (c)

1988 by the U.S. Secretary of Commerce on behalf of

the United States. The copyright will be assigned to

the American Institute of Physics and the American
Chemical Society.)
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Electronic Energy Levels of Small Polyatomic
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traviolet spectroscopy, Monohydrides.

The experimentally determined electronic energy
levels of approximately 500 neutral and ionic transient
molecules possessing from 3 to 6 atoms are tabulated,
together with the associated vibrational structure, the
radiative lifetime, the principal rotational constants,
and references to the pertinent literature. Vibrational
and rotational data tor the ground state are also given.
Observations in the gas phase, in molecular beams,
and in rare-gas and nitrogen matrices are included.
The types of measurement surveyed include conven-
tional and laser-based absorption and emission tech-
niques, laser absorption with mass analysis, and ultra-

violet photoelectron spectroscopy.
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Kinetic data for the radicals H. and OH in aqueous
solution, and the corresponding radical anions, .0- and
e sub aq-, have been critically reviewed. Reactions of

the radicals in aqueous solution have been studied by
pulse radiolysis, flash photolysis and other methods.
Rate constants for over 3,500 reactions are tabulated,

including reactions with molecules, ions and other radi-

cals derived from inorganic and organic solutes.
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The publication contains evaluated and estimated data
on the kinetics of reactions involving propane, isopro-

pyl radical, n-propyl radical, and various small inorgan-
ic and organic species which are of importance for

proper understanding of propane pyrolysis and com-
bustion. It is meant to be used in conjunction with the
kinetic data given in earlier publications which are of

direct pertinence to the understanding of methane py-
rolysis and combustion, but which also contain a large

volume of data that are applicable to the propane
system.

800,486
PB89-136519 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Thermophysics Div.

Thermodynamic Values in the Vicinity of the Spe-
cific Volume Anomaly for Water.
Final rept.,

L. Haar, and J. S. Gallagher. 1986, 11p
Pub. in Proceedings of the International Conference
on the Properties of Steam (10th), Moscow, USSR,
September 3-7, 1984, v1 p304-314 1986.

Keywords: 'Thermodynamic properties, 'Water,
Density(Mass/volume), Abnormalities, Pumps, Tur-
bine pumps, Entropy, Steam, Reprints, Hydraulic pres-
sure pumps.

To test the efficiency of hydraulic pumps and pump-
turbines very accurate thermodynamic property values
are required. These pumps generally operate over a
range of states within O less than or equal to t less

than or equal to 30 C and P approximately 150 bar.

The International Electrotechnical Commission (lEC)

had published several tables containing thermody-
namic property values for the range, and these cur-

rently are the industry standard. In the paper the au-

thors compare very accurate measurements for water
over a range of states covered by the lEC standard
(and considerably beyond) with values given by the
wide-ranging analytic thermodynamic formulation for

water and steam reported by Haar, Gallagher and Kell

(HGK). These comparisons include the recently report-

ed measurements for the isentropic temperature-pres-
sure coefficients, which relate directly to property
values needed for the pump efficiency tests. Ttie au-
thors show that HGK is in accord with these to within

resonable estimates of their accuracy and with PVT
measurements for pressurized water. The HGK formu-

lation offers important advantages, and they recom-
mend that the lEC adopt HGK as their technical stand-

ard.
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Reasons are given for the need to study the equilibri-

um properties of glasses. It is shown that some materi-
als have the amorphous phase as their lowest temper-
ature equilibrium phase. The ubiquitous nature of the
glass transition is explained by postulating that glassifi-

cation occurs when the configurational entropy de-
creases to a critically small value. The postulate is

shown to lead to correct predictions for glass transi-

tions in polymeric systems where the lattic model can
be used to calculate the partition function. The fluctua-

tion-dissipation theorem is used to explain the ob-
served parallelism in the behavior of thermodynamic
and dissipative variables near the glass transition.

Order parameters and collective variables are dis-

cussed and defined and application to glasses is

made. A constraint on the simultaneous application of

the William-Watts formula to both dielectric and me-
chanical relaxation is described.
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When monitoring the changes in microstructure of an
alloy, it may be desirable to characterize the shape of

the grains of the discontinuous phase. Authors have
developed a shape measure to detect long thin protu-

berances which are attached to larger, more rounded
parts of the grains. This is a thickness measurement
averaged over selected points on the skeleton of the

grain. Rounded grains typically have a few large

values, while the long, thin protuberances have many
small values. Differences in the measure between
samples are masked as much by averaging over the

large size distribution of grains in the image, as are
measures related to grain perimeter and grain area.
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Measurements of heat transfer coefficients are report-

ed for a horizontal cylinder in a mixture of 97 mole %
C02, 3.0 mole % n-decane at pressures of 10.4 and
12.2 MPa. The measurements were made in both
crossflow and natural convection. These measure-
ments were in the retrograde region of the dew point

curve and show enhancement due to the formation of

a condensate film on the surface. When wall tempera-
tures were about 50 K above bulk fluid temperatures,
they became unstable and multiple steady states were
observed by first increasing and then decreasing the

heat flux. Associated wall temperatures approximate
those of the dew point extremum of the x-T phase dia-
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gram. It is conjectured that this behavior is accompa-
nied by the drying out of the surface in analogy with the

transition from nucleate to film boiling.
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A new method is used to calculate the values of rela-

tive humidity and Gibbs energies of water at one at-

mosphere for eighteen saturated and stable uni-univa-

lent, uni-bivalent, and bi-univalent water saturated salt

solutions. The work extends Greenspan's evaluation

of saturated salt solution data (2) to temperatures to

1 00 C over the range of relative humidities through the

use of a larger group of saturated salt solutions. The
method uses accurately represented correlating equa-
tions for the osmotic coefficient and experimentally de-

termined osmotic coefficient values for the systems at

25 C. The form of the Weiss equation is used to fit

values of the saturated salt solution molalities up to a
temperature of 100 C. Corrections for the non-ideality

of water vapor are made. The results for saturated

aqueous sodium chloride solutions are compared with

those obtained from a rigorous thermodynamic
method. The thermodynamic approach is limited by
the extent of the existing data set of apparent molal

heat capacity and relative apparent molal enthalpy as
a function of molality.

Polymer Chemistry
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On the assumption that in regime I the growth rate of

the lateral face of a lamellar crystal is proportional to

the length of the faces, and that in regime II the growth
rate is independent of the length of the face, the time
development of the size and aspect ratio of a polyeth-

ylene lamellar crystals is calculated. The aspect ratio is

defined as the ratio of the length of the crystal in the 'b'

crystallographic direction to that in the 'a' direction. It is

assumed that steady state growth obtain, i.e., the solu-

tion concentration is constant.
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Within the context of a generalized coupling model the
authors can support the hypothesis that, while the

mode of relaxation for self diffusion (D) and shear flow

(eta) are the same, the entanglement interactions are
different. They assume that there are two distinct cou-
pling parameters n (sub D) and n (sub eta) for self dif-

fusion and shear flow respectively. The model predicts

the molecular weight and temperature dependences
to be scaled bY the relevant coupling parameters.
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The constraint release model for diffusion of chains of

mass M into a matrix of chains having mass P is exam-
ined in the self-diffusion limit, M = P. The model is

found not to be consistent with reported results for mo-
lecular weights up to ten times the entanglement mo-
lecular weight.
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The authors develop a treatment of polymer chain
folded crystallization in which stems are incorporated

into the crystal by both adjacent and nonadjacent re-

entry. By defining certain stages of partial incorpora-

tion of a molecule as separate species, they have
been able to adapt a kinetic transfer matrix technique
denved previously to solve the problem of the growth
of multicomponent chains to the solution of the

present problem. A prescription is given for obtaining

the relative amounts of adjacent and nonadjacent re-

entry as a function of the forward and backward rate

constants for stem incorporation. The difficult problem
of determining the rate constants as well as the actual

numerical calculations are presented in a subsequent
paper.
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The report describes the proceedings of an Industry

Workshop held at the National Bureau of Standards on
October 7, 1 987. The Workshop sought to facilitate the

expanded use of polymer composites by analyzing the

urgent need for improved processing. The Workshop
goals were to identify the most promising processing
methods for the future and the critical barriers to their

implementation. The attendees represent 23 different

companies including composite users, suppliers, and
fabricators. Five processing methods were selected as
most important for the future: pressure molding, trans-

fer molding, filament winding, thermoforming, pultru-

sion. In addition, two technologies that complement
processing were also chosen as very important: resin

coating of fibers; alternate sources of energy input.

The Workshop concluded that the most critical barriers

to implementation of improved processing are inad-

equate understanding of: resin flow and fiber orienta-

tion; temperature gradients and heat flow; fiber-matrix

interface; data validation, test standardization; mor-
phology control; surface quality, dimensional toler-

ances. Increased knowledge in these areas is needed
to implement process control and automation which

the Workshop felt were keys to more rapid, reliable,

and cost effective processing.
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Neutron scattering studies of partially deuterated
epoxies were performed on specimens containing mix-
tures of amines of the same chemical repeat unit but
with different molecular weights. The epoxy monomer
used was a partially deuterated diglycidyl ether of Bis-

phenol A (DGEBA), and the diamines were linear dia-

mines of poly(propylene oxide) chains. A pronounced
scattering maximum was observed in specimens cured
with a mixture of diamines at a q region smaller than
what observed in specimens made from any of the
constituent amines alone. A molecular network model
with regularly alternating blocks was the obvious
choice to accommodate the scattering results. Each
unit consists of two amines and two DGEBA mon-
omers. The term 'alternating' refers to the connection
betweeen the long chain and the short chain blocks.

An analytic solution of linear Guassian chains and rigid

rods was obtained to illustrate the effect of polymer
structure on the position of the scattering maximum.
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Recently the authors proposed a soliton model for the

crystalline alpha-relaxation in polyethylene. The con-
tinuum limit theory accounted reasonably well for the

observed dielectric data at low temperatures, but failed

to explain the change in the shape of the Cole-Cole
plots (increase in the Cole-Cole width parameter beta)

with temperature. The authors extend the theory by
considering the effects of both conformational defects

and soliton interactions. In the defect barrier model the

conformational defects are modelled as infinite reflect-

ing or absorbing barriers to soliton motion. The results

in a beta = 0.48 Williams-Watts dielectric decay func-

tion not significantly different from the defect-free

result, which predicts no change in the shape of the

Cole-Cole plot with temperature. Recent simulation re-

sults in the non-continuum (interacting soliton) regime
demonstrate temperature-dependent power-law be-

havior, which gives qualitative but not quantitative

agreement with the experiments at higher tempera-
tures. It is suggested that the conformational defects

may act as effective barriers to soliton motion, improv-

ing the quantitative comparison with the experiments.
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Three approaches using fluorescent dyes dissolved in

epoxy resins were used to determine the viscosity
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changes during the curing process. First, the intensity

of excimer fluorescence from a dye which forms an
intramolecular excimer was measured to determine
the viscosity changes. In another approach, the au-

thors used a dye whose fluorescence intensity in-

creases with the increase in the local viscosity, and a
second dye whose fluorescence intensity is insensitive

to the local viscosity. The ratio of the fluorescence In-

tensities of the two dyes was measured to monitor the

cure of epoxy resins. In a third approach, the authors

measured the diffusion technique to monitor the curing

process. Finally, they used a fluorescence technique

to monitor the formation of a polyimide polymer from
poly(amide acid).
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The molecular network structure of epoxy specimens
made from diglycidyl ether of bisphenol A and linear

diamines of a poly(propylene oxide) chain was investi-

gated using neutron scattering. Deuteriated acetone
was used to swell these epoxies and to provide the

scattering contrast. The molecular weight of the dia-

mines was chosen to be the experimental variable in

the present work.
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The 1:1 and 2:1 formulations of the free radical initiat-

ed copolymers of methyl methacrylate (MMA) and tri-

n-butyltin methacrylate (TBTM), and the homopolymer,
poly(TBTM), are characterized by (13)C- and (1 19)Sn-
NMR. (13)C-NMR structural analyses were performed
on the tributyltin-free hydrolyzate, a copolymer of MMA
and methacrylic acid (MAA). Conflguratlonal sequenc-
ing at the triad level is performed using the a-methyl
region of the (13)C-NMR spectrum. Random composi-
tional sequencing is established for the copolymers
through a comparison of the carbonyl regions of the
(13)C-NMR spectra of the hydrolyzates with the car-
bonyl regions in published spectra of structurally char-
acterized copolymers of MMA and MAA. The (1 19)Sn
chemical shift and the tin-carbon J coupling for the
polymers are dependent on the solvent employed.
This dependence Is attributed to electron donor or ac-
ceptor interactions between the solvent and the strong
Sn-0 dipole. The tin-containing copolymers exhibit
multiple (119)Sn resonances, which appear related to
compositional sequencing.
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Progress in the exploration of some methods to

produce single, isolated segments of a polymer mole-
cule on a conduction substrate for examination by
scanning tunneling microscopy. This is an extended
abstract of a paper presented at the Second Interna-

tional Conference on Scanning Tunneling Microscopy/
Spectroscopy.
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The categorization of existing polydiacetylene struc-

tures according to the nature of the polymer side-chain

interactions Is presented. Opportunities for generating
new diacetylene molecular architectures based on cre-

ating mesogenic side-chains then becomes evident.

Carrying through on this concept, the synthesis of four

new symmetric diacetylene monomers based on the
N-benzylideneaniline and cyanoblphenyl mesogens is

reported. 1,6-Bis(N - (4-oxybenzylidene) 4-octylaniline)

2,4-hexadiyne (1-OBOA) contains a methylene oxide
spacer between the mesogen and the diacetylene
core and shows smectic liquid crystalline textures over
a broad temperature range. Monomers containing a te-

trametylene-oxide spacer do not show liquid crystallini-

ty as monomers but are intended to result in liquid

crystalline polymer.
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Thermoplastics are increasingly popular as the base
resin for polymeric composites. PEEK, poly(aryl ether
ether ketone), with its toughness and thermal stability,

has received wide Interest recently as the base resin

for high performance thermoplastic composites. The
overall crystallinity of PEEK is generally in the order of

30 percent, although crystalllnlties from 0 to 40 per-

cent may be obtained depending on particular thermal
histories. Detailed studies by d.s.c. revealed a highly

complicated crystallization and melting behavior. Be-
tween the Tau (sub g) of about 1 50 deg C and the Tau
(sub m) of about 350 deg C, any Isothermal annealing
or soaking will produce a secondary melting peak at

about 10 deg C above the annealing temperature. Ten
or more such peaks may easily be resolved from sam-
ples that have been cooled in steps. It is expected that

these samples will show equally complicated mechani-
cal behavior.
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Two completely different techniques. I.e., Dynamic
Light Scattering (DLS) and Forced Rayleigh Scattering
(FRS), were used to measure the self diffusion of a
probe polymer chain in ternary solutions. Three impor-
tant questions have been addressed in this work. (1) In

a (polymer A/polymer B/solvent) ternary system, is re-

fractive Index matching of solvent and polymer B suffi-

cient to give self diffusion of polymer A by DLS. (2)

Since DLS and FRS have very different q-range, this

note also addresses the questions whether both ex-

periments measure the same diffusion mechanism in a
semldilute polymer solution. (3) Is the concentration
correction for the probe chain necessary In the DLS.
All three questions have been discussed in this note.
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The statics and kinetics of splnodal decomposition of a
binary polymer system of deuterated polystyrene/
poly(vinylmethylether), (PSD/PVME), has been stud-

ied by the small angle neutron scattering and time re-

solved light scattering experiments. It can be demon-
strated that the equilibrium concentration fluctuation

can be well described by the Random Phase Approxi-
mation of de Gennes. Thermal fluctuations which have
been Introduced by Cook has to be Included and ex-

trapolation scheme has to be used in order to obtain

the limiting rate of concentration growth, R(q). Cahn-
Hilliard-Cook calculation can be verified quantitatively.

The continuity of the apparent diffusion coefficient has
been observed across critical point. Static structure

factor, S(q), from SANS was combined together with

the kinetics results to check the consistency of the lin-

earized theory through the relationship of R(q) = (q

squared)M/S(q), with M being the mobility. Non-linear

behavior comes in early with additional higher order of

q contribution to the apparent growth rate, R(q).
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Narrow fractions of polyatyrene molecules In the form
of uncatenated rings (cycles) were synthesized by re-

acting bifunctional living linear precursors with an ap-

propriate coupling agent at very low concentrations.

The cyclic molecules were separated from the simulta-

neously formed linear polycondensates by fractionate

precipitation. The molecular weights of the cycles

ranged from 11,100 to 185,000, thus encompassing
the critical molecular weight for entanglements in

linear polystyrene. The ring-like nature of these frac-

tions has been investigated by a variety of techniques.
Including the limiting viscosity number in a good and in

a theta solvent as well as neutron scattehng In deuter-

ated cyclohexane. These display a gratifying agree-
ment with the theoretical predictions reported earlier

for uncatenated cyclic polymers. Above the critical mo-
lecular weight for entanglement coupling, no major dif-

ferences were found between the temperature de-
pendence or the molecular weight dependence of the
cyclic polymers and those of their linear counterparts.
For the same molecular weight, however, the cycles
exhibit somewhat lower melt viscosity values than do
the linear molecules. The results are briefly discussed
In terms of recent molecular theories based on snake-
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like motion (reptation) of cliains along a curvillinear

tube formed by the constraints of the surrounding en-

tangled matrix.
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Examples of the newer materials are polymer matrix

composites and polymer blends. These materials are

often complex mixtures of polymeric and non-polymer-

ic materials. For example, a polymer blend that might

be used as a substitute may be specifically identified

as it is composed of several major constituents that

are manufacturer specific. A similar situation exists for

composites with the caveat that characterization of

these materials may not be amenable to some
common characterization techniques. Molecular
weight and molecular weight distribution are two fun-

damental properties of polymers that are determined
by polymerization conditions and to a lesser extent by
the processing and use environment. Molecular weight

measurements require dissolution, a process that may
destroy the unique microstructure of a polymer blend.

In polymer composites polymerization (curing) and
processing are combined to produce a three-dimen-

sional (cross-linked) solid state structure that is intrac-

table. Characterization of these materials requires

newly developed techniques. New methods, for exam-
ple nuclear magnetic resonance (NMR), have been
developed.

General
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The catalog describes the Standard Reference Materi-

als (SRM's) currently available from the National

Bureau of Standards (NBS), lists those in preparation,

and provides ordering information. The descriptions

provide nominal values for these SRM's. Certified

values are provided in the certificates that accompany
each SRM.
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The paper describes the design and construction of a
novel form of equal-arm balance having flexure-strip

suspensions. The balance has been designed to study

the performance of flexure strips for use as pivots in a
1 kg mass comparator working at the highest accura-
cy. The beam of the balance is servo controlled, using

optical detection of angular position and electromag-
netic control. Small mass differences are measured in

terms of the differences in the servo currents required

to reproduce the same position of the beam. Prelimi-

nary results indicate that an accuracy in mass compari-
son of about 5 parts in 10 billion can be achieved.
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Acuchem is a program for solving the system of differ-

ential equations describing the temporal behavior of

spatially homogeneous, isothermal, multicomponent
chemical reaction systems. It is designed to provide

modelers, data evaluators, and laboratory scientists

with an easy to use program for modeling complex
chemical reactions, and for presenting the results in

tabular or graphical form. The program is described
and some examples of its application given. Acuchem
Is designed to operate on the IBM Personal Computer
family and other compatible microcomputers, and is

available in a compiled version on a floppy disk.
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During the early 1 970's the results of a routine circula-

tion of some mass artifacts between several laborato-

ries revealed unexpected systematic errors. The au-

thors interest in understanding these anomalies led us
to undertake several projects that are soon to be incor-

porated into a new 'round-robin' effort. They believe

this new work will demonstrate that the mass unit can
be disseminated through artifacts of less than ideal

characteristics and the results remain free of serious

systematic errors. Such a demonstration will not only

increase our confidence in the calibration of mass
standards but should also point to areas where fine-

tuning can yield further improvements on a laboratory-

by-laboratory basis. They will discuss the effects on
mass measurement of artifact characteristics, i.e., ge-

ometry, thermal conductivity, density, and others. The
role played by the interaction of these artifact proper-

ties with ambient conditions are important to the out-

come of a mass measurement process. To minimize

these interactions they have applied electronic control

circuitry to the weighing process. Our next 'round-

robin' weight package will contain the developments
which are discussed in the paper.
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A Subcommittee on Reference Materials in Chemistry
was established by the Physical Chemistry Division

Committee in 1985 and began work during 1986. The
Chairman and other members of the Subcommittee
provide, by means of this brief article, a summary of

the aims and responsibilities of the Subcommittee.
Further, some background information is provided on
international activities related to reference materials.
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Increased concerns for improved fluid measurements
exist today in our nation's marketplaces, in our contin-

uous process industries, and in the technologies which
impact public safety and our national defense. To re-

spond to these concerns, improvements are being
sought in fluid measurements in existing installations

and in fluid meters which are being retrofitted into flow
systems where none previously existed. For all of

these reasons, the NBS calibration facilities for fluid

flow should be known, accessible, and adequate to ex-

pressed needs. The NBS calibration techniques, facili-

ties, ranges and levels of performance are briefly de-
scribed for air flowrate, air speed, and slurry flow meter
calibration services.
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In response to numerous requests from users of spec-
trophotometers, the National Bureau of Standards initi-

ated a program to develop means for measuring opti-

cal transmittances with well-defined accuracy and to

provide certified materials that could be used to verify

the transmittance accuracy and monitor the stability

and reproducibility of conventional spectrophoto-

meters. The first transmittance standard that was
issued, SRM 930, Glass Filters for Spectrophotometry,
consists of three neutral glass filters (10, 20 and 30%
T) which are individually calibrated and certified for

transmittance over a range of wavelengths from 440-

635 nm. SRM 2031, Metal-on-Quartz Filters for Spec-
trophotometry, was developed in response to many re-

quests, particularly from clinical chemists, for NBS to

provide solid transmittance filters in the ultraviolet. The
paper discusses the long-term stability and other per-

formance characteristics of SRM 930 and SRM 2031
as they pertain to using these two SRMs for verifying

the accuracy of spectrophotometers.
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It occurs very often in science and technology that de-

vices, theories and approaches from one field will sud-

denly find profitable application in a completely unre-

lated field. As often as not, the new application or ap-

proach may be decades old in its own discipline. This

is the case with a simple device called the vortex tube,

which may be regarded as Maxwell's demon in a pipe.

In the paper, a brief explanation of the function of the

vortex tube will be given, and some applications for the

chemistry laboratory discussed.
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The National Bureau of Standards (NBS) has offered a
'Special Test Sen/ice' for helium permeation (or diffu-

sion) leaks, over the range of leak rates 1 0 to the -8th

power to 10 to the -11th power mol/s (2 x 10 to the -

4th power to 2 x 10 to the -7th power atm cc/s at 0

degrees C), since the summer of 1986. It is anticipated

that the sen/ice will become a full 'Calibration Service'

in 1988. Besides offering the service, another of the

goals of this program has been to characterize the sta-

bility and reproducibility of transfer leaks over the long

and short term. This has been done for the helium dif-

fusion leak artifact, and investigations into other types

of artifacts will begin shortly. As with the permeation

leaks, these investigations will include the thermal

equilibrium and nonequilibrium properties of these arti-

facts. Other gases besides helium will also be studied,

as will the appropriate ranges of use. Extending the

service beyond what is now offered will depend on the

results of these investigations.
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Combustion, Pyrolysis, Thermodynamics.

Contents: Electronic energy levels of small polyatomic
transient molecules; Critical review of rate constants
for reactions of hydrated electrons, hydrogen atoms
and hydroxyl radicals (0H/0-) in aqueous solution;

Chemical kinetic data base for combustion chemistry.

Part 3. Propane; Cumulative listing of reprints and sup-
plements.
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Geometric Eiements for Pipe Routing Using a
Computer.
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Pub. in Civil Engineering for Practicing and Design En-
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Keywords: 'Pipes(Tubes), 'Ducts, 'Rooting, Network
flows. Algorithms, Reprints, Three dimensional.

Algorithms have been developed for the design of arbi-

trary three-dimensional pipe (duct) routing. The pipe
center line is defined by a polygon of line segments
and an array of elbow radius values. A two-dimension-
al cross section is positioned and scaled along the
length of the center line.
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Disturbance Propagation Approach to the Dynam-
ic Characterization of Linear Flexible Structures.
Final rept.,

A. S. Carasso, and E. Simiu. 1987, 4p
Pub. in Proceedings of National Structural Engineering

Conference (1st), Melbourne, Australia, August 26-28,

1987, p341 -344.

Keywords: 'Structural analysis, Dynamic response.

Greens function, Timoshenko beams, Deconvolution,

System identification.

A method is presented for experimentally identifying

the dynamic behavior of linear structural systems. The
method is based on propagating specific pulse disturb-

ances through the structure and analyzing the output

responses. The technique is illustrated with a numeri-

cal experiment on reconstructing the dynamic Green's
function of a flexible member of Timoshenko beam
type.

Construction Equipment, Materials, &
Supplies
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A tensile test has been developed to measure the ad-

hesion of repair material to hardened concrete using

specimens of repair material cast between two cylin-

ders of hardened substrate material. Cement paste
was used as the model material for both the repair ma-
terial and the hardened substrate. Aspects of the test

procedure that appeared to affect the strength data in-

cluded the jig used to cut the hardened substrate sur-

face in preparing the composite specimen, the grips

used during the tensile test, the crosshead speed, ex-

posure condition during loading, and possibly the age
of the repair material.
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Proceedings of the Conference on Accreditation
of Construction Materials Testing Laboratories
Held at Gaithersburg, Maryland on May 14-15,
1986.
Special pub. (Final),

J. H. Pielert, and C. B. Spring. Nov 87, 88p NBS/SP-
736
Also available from Supt. of Docs, as SN003-003-
02837-1. See also PB86-245719. Library of Congress
catalog card no. 87-619889. Sponsored by American
Society for Testing and Materials, Philadelphia, PA.,

American Association of State Highway and Transpor-
tation Officials, Washington, DC, and American Con-
crete Inst., Detroit, Ml.

Keywords: 'Construction materials, 'Laboratories,
'Evaluation, 'Meetings, Standards, Concretes, Ce-
ments, Aggregates, Rock tests, Soils, Masonry, Wood.

A two-day Conference hosted by NBS was held in

Gaithersburg, Maryland on May 14-15,1 986 to test the
hypothesis that 'There is a need for a coordinated
methodology for accrediting construction matenals
testing laboratories'. Construction materials include

primary materials such as: cement, concrete, aggre-
gates, rock and soil, asphalts, metals, wood and ma-
sonry. The Conference was structured to consider: (1)

the status of existing laboratory evaluation and accred-
itation programs; (2) current trends in the accreditation
process; and (3) the need for and nature of a coordi-
nated accreditation system. The Conference included
the presentation of invited papers and four workshop
sessions.
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New Statistical Method for Prediction of Concrete
Strength from In-Piace Tests.
Final rept.,

W. C. Stone, and C. P. Reeve. 1986, lOp
Pub. in Cement and Concrete Aggregates 8, n1 p3-12
1986.
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cal analysis, Reprints.

A method is presented for determining the relationship

(correlation equation) between in-place tests and the
compressive strength of concrete. The method ac-

counts for the variability in both X (in-place) and Y
(compressive strength) variables. The variance and
co-variance of the regression equation coefficients (a

measure of the scatter in the correlation data) is calcu-

lated for future use in predicting in-place compressive
strength.
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Statistical Methods for In-Place Strength Predic-
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Aggregates, Strengtti, Mechanical properties. Re-
prints.

Pullout tests and companion cylinder tests were con-
ducted to examine characteristic variations in ultimate

load with respect to concrete strength, and to provide

experimental data for the development of a new statis-

tical procedure for predicting in-place compressive
strength from the pullout test. A method is presented
to determine the appropriate number of in-place tests

to be performed for a given concrete placement. A rec-

ommended minimum number of 8-12 pullout tests per
76 cubic meters (1 00 cubic yards) is proposed.
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Final rept.,

J. H. Pielert. 1984, 2p
Sponsored by American Society for Testing and Mate-
rials, Philadelphia, PA.
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ries, National government. Sampling, Reprints.

The Cement and Concrete Reference Laboratory
(CCRL) was established in Aphl 1929 as a Research
Associate Program at the National Bureau of Stand-
ards. The CCRL has four major functions which pro-

mote uniformity and improvement in the testing of ce-

ments, concretes and reinforcing steel: (1) inspection

of materials testing laboratories; (2) distribution of pro-

ficiency test samples; (3) study of special testing prob-

lems; and (4) participation in the work of technical

committees. The current status of these activities are

discussed.
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Accreditation.
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The article describes the role of the concrete testing

laboratory in the construction process and the reasons
for taking care in the selection of a laboratory. The use
of accredited laboratories is stressed.

Highway Engineering
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Evaluation of Colors for Use on Traffic Control De-

B. L. Collins. Nov 88, llOp NISTIR-88/3894

Keywords: "Traffic control devices, 'Color, 'Highway
signs, Chromaticity, Visibility, Reflectivity, Safety,

Specifications.

Research on color coding, highway safety color codes,
color deficiency, retroreflective materials, and conspi-
cuity, is reviewed to evaluate the effectiveness of chro-

maticity specifications for highway signs and markings.

Data from a study by Collins et al (1986) are reana-
lyzed to compare color appearance data for both ANSI
and highway colors viewed under seven illuminants, in-

cluding several HID sources. The analysis demonstrat-
ed that the ANSI colors, especially safety yellow, were
identified more accurately in terms of color name, light-

ness, saturation, and primary hue than the correspond-
ing highway color. In addition, selected measurements
of the chromaticity of retroreflective materials were
made as background for assessing the feasibility of

developing a nighttime chromaticity specification.

Based on the analysis of the appearance of safety

colors under different illuminants, it is recommended
that consideration be given to switching the FHWA
specifications for the chromaticity of colors used on
traffic control devices to the ANSI specifications.

Soil & Rock Mechanics
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Mechanical and Physical Properties of Coquina
Stone from the Castillo de San Marcos National
Monument,
L. I. Knab, and J. R. Clifton. Jan 88, 23p NBSIR-88/
3714
Sponsored by National Park Service, Dunwoody, GA.
Historic Architecture Div.

Keywords: 'Monuments, Rock properties, Preserving,
Compressive strength, St. Augustine(Florida), Coquina
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Some important mechanical and physical properties of

coquina stone, which was used to construct the Cas-
tillo de San Marcos National Monument, were deter-

mined to aid in the condition assessment of the monu-
ment. Mechanical properties determined included
compressive strengths under several different testing

conditions, including testing wet as compared to dry,

and the direction of the applied load relative to the
bedding plane orientation. Physical properties deter-

mined included water absorption and dry density. The
results indicated that the coquina stone has an ex-
tremely low compressive strength relative to common
building stone. The low compressive strength was be-
lieved to be caused, at least in part, by the friable and
very porous nature of the coquina stone.
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Keywords: 'Soil sampling, 'Penetration tests, Energy
transfer. Energy dissipation. Drilling, Boring, Field

tests, Graphs(Charts), Evaluation, Standard penetra-
tion test. Blow count.

A rigid-hammer model is used to investigate the effect

of the blow count in Standard Penetration Tests on the

energy transmission characteristics of the tests. It is

shown that the percentage of the impact energy used
to advance the sampler decreases with an increase in

blow count and could increase somewhat with increas-
ing drill rod size, and that for low blow counts several
penetration cycles are required to transmit the energy
to the sampler. The effect of the blow count on the
energy loss associated with short drill rod lengths is

also investigated. It is shown that the energy loss as-
sociated with the short-rod effect is less than that pre-

dicted when total energy rather than useable energy is

considered, and that the energy loss decreases with

an increase in blow count.
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Helical Probe Tests: Initial Test Calibration.
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F. Y. Yokel, and P. W. Mayne. 1988, 8p
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erties. Calibrating, Construction, Field tests. Helical

probe tests, 'In situ tests, 'Standard penetration tests.

Cone penetration tests, Dilatometer tests. In situ den-
sity tests.

Helical test probes of different sizes suitable for shal-

low (1.8-m) in-situ soil exploration and compaction
control were developed and tested in different soils

alongside traditional in-situ tests, including Standard
Penetration tests (SPT), cone penetration tests (CPT),
dilatometer tests (DMT), and in-situ density tests. The
helical probe test (HPT) is a quick and economical test,

which can be performed by a single person in less than
10 min, making it very attractive for construction field

testing on geotechnical projects. The torque neces-
sary to insert the probe is used as a measure of soil

characteristics. Preliminary studies indicate that the

HPT test correlates well with the SPT test and the cor-

relation is not sensitive to the soil type (particle size);

the HPT test correlates well with the CPT test, but the
correlation is sensitive to the soil type; and the HPT/
SPT and HPT/CPT correlations are consistent with ex-

isting data on SPT/CPT correlations. After site calibra-

tion, the HPT torque can be used to estimate relative

compaction and in-situ density of compacted soils.
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size distribution. Aerosols, Particle shape. Electron mi-

croscopy.

A detailed investigation of the sooting structure of an
overventilated laminar axisymmetric ethene/air diffu-

sion flame under atmospheric pressure is presented. A
thermophoretic sampling technique using a variety of

probes is employed to obtain data on the morphologi-
cal character of soot particles collected from various
locations of the flame. The morphological features of

the particles examined by Transmission Electron Mi-

croscopy provide not only qualitative information on
particle agglomeration, surface growth, and oxidation

but also quantitative data on primary particle size as a
function of flame coordinates.
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Transport and Growth of Soot Particles in Laminar
Diffusion Flames.
Final rept.,

R. J. Santoro, T. T. Yeh, J. J. Horvath, and H. G.
Semerjian. 1987, 27p
Pub. in Combustion Science and Technology 53, n2-3
p89-115 1987.

Keywords: 'Diffusion flames, 'Soot, Laser applica-
tions. Particle size, Reprints.

The formation, growth and burnout of soot particles is

examined in a series of ethene/air laminar diffusion
flames. Detailed particle, temperature and velocity
field measurements are utilized to investigate soot
growth along individual particle paths. The importance
of changes in the particle residence time, flame geom-
etry and growth rates are evaluated as a function of

fuel flow rate. Emphasis is given to the soot volume
fraction measurements in two characteristic regions of
the flame: the annular region near the flame front

where soot is first observed to form, and the center line

of the flame. Differences in the temperature-time histo-

ry along particle paths are discussed, and are related

to differences observed in the soot formation process-
es in these regions. Detailed particle size and number
density measurements obtained in these flames are
also discussed.
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Fire in a Room with a Hole: A Prototype Applica-
tion of the Consolidated Compartment Fire Model
(CCFM) Computer Code.
Final rept.,
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Pub. in Proceedings of Eastern Section: The Combus-
tion Institute Fall Technical Meeting, National Bureau
of Standards, Annual Conference on Fire Research,
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prints, 'Room fires, CCFM(Consolidated Compart-
ment Fire Model).

A specific objective of compartment fire modeling re-

search activities of the Center for Fire Research is to

develop generic and application-specific software tor a
well-documented, user-friendly, modular and easily up-

dated zone-type Consolidated Compartment Fire

Model (CCFM) computer code. The software will then
be used to implement different applications of the

CCFM capable of simulating a broad range of compart-
ment fire phenomena. The CCFM applications will ad-
dress a variety of particular needs of CFR and the fire

science and technology communities.
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A computer model of a smoldering cigarette is devel-

oped. The model consists of partial differential equa-
tions to describe thermal and oxygen diffusion and
mass conservation as well as a continuity equation,

rate equation, Arrhenious equation for the oxidation re-

action, and boundary conditions on thermal convec-
tion and oxygen diffusion. The equations are cast in

the form of the implicit Crank-Nicolson Method and the

Gauss-Seidel iterative method with successive over-

relaxation is used to solve the resulting non-linear al-

gebraic equations. The model has been used to inves-

tigate the effect of changing individual physical param-
eters on the smoldering velocity of the cigarette.
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Measurements of the transient temperature and veloc-

ity characteristics of ceiling jets caused by a fire plume
impinging on a ceiling are described here. The meas-
urements provide a data base needed to support the

development and verification of compartment fire

mathematical models, and they are needed in order to

optimize the design and location of sprinklers and
smoke detectors. Measurements of ceiling-jet tem-
peratures and velocities have been made for fire

strengths of 0.5 kW to 2.0 kW and at r/H locations

ranging from 0.26 to 2.0. Transient and steady state

measurements are reported here for a fiberboard ceil-

ing exposed to a fire plume resulting from a premixed
methane-air flame.
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Response to a Viewpoint by Stephen Winks on USA
Fire Research (Fire Technology, 21, 4, November
1985, p327).
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The paper presents an analytical model for a free con-
vective boundary layer diffusion flame, and compares
results from this model to experiment. The analytical

model will add two new features to the solution pre-
sented by Pagni in order to improve agreement with
experimental data. It is proposed that the fuel under-
goes endothermic decomposition before reaching the
flame. The endothermic decomposition of the fuel will

be referred to as cracking. The effect of cracking on
the free convective diffusion flame is explored by the
use of modified Shvab Zeldovich variables which
model both the flame reaction and the cracking reac-
tion. The second addition to the solution given by
Pagni is the use of a temperature dependent density-
viscosity function which allows the ambient viscosity to
be determined by ambient conditions. By using the
temperature dependent density-viscosity function, the
analytical model accurately predicts the location of the
flame using the ambient value of viscosity.
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At NBS a data acquisition system for a flow calorimeter

which accommodates large samples has been devel-

oped. The system is based on an instrument controller,

scanners, and voltmeters, all available commercially.
Detectors tor temperature, gas flow rate, pressure, and
gas chemical composition provide data on key operat-

ing parameters of the calorimeter. A real-time, multi-

tasking, general-purpose, data acquisition program is

described. Computer science concepts important to

the design of the program are explained.
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Methyl radicals are detected in an atmospheric pres-

sure, methane/air diffusion flame by three-photon ioni-

zation. The origin band of the transition between the
4s(2)A(2) ground electronic state and the 3p(2)A(2)

Rydberg state is observed at 333.5 nm via two-photon
excitation. A second peak at 340.8 nm is likely due to

both a methyl radical hot band in the same electronic

transition and three-photon ionization of carbon atoms
produced by photolysis. Spatial profiles are presented
as a function of height above the burner and are dis-

cussed in terms of resonant and non-resonant ioniza-

tion processes.
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Concentrations of flame species are combined with

mass average velocity and temperature data to calcu-
late net chemical production rates of acetylene in a
laminar, methane/air diffusion flame. Acetylene is

formed in a region of the flame adjacent to the high
temperature reaction zone. Some of the acetylene dif-

fuses into this zone, and is destroyed rapidly. Another
destruction zone overlaps a region of the flame where
large aromatic molecules (PAH) and soot particles

occur.
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A theoretical model is developed for the transient, one-
dimensional partial gasification of a char-forming ma-
terial subjected to a constant incident heat flux. The
mass vs. time curve is divided into four distinct re-

gimes, each of which is analyzed in detail. Compari-
sons are made with numerical computations.
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An integral analysis of the problem of wind-aided flame
spread over combustible solid fuels is performed. Inte-

gral methods analogous to those in fluid mechanics
are employed. The objective of the modeling approach
is to improve physical understanding of the spreading
mechanism by extending the analytical treatment as
far as possible. Formulas for various quantities of

physical interest are obtained.
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A computer model for the heat release rate of wood is

summarized and its input data requirements are speci-
fied. Some methods of obtaining these data are dis-

cussed. An apparatus for measuring the heat of com-
bustion of the volatiles and the kinetic parameters for

the mass loss rate of the various chemical compo-
nents of wood as a function of their degree of char is

described. The results of some of the measurements
on cellulose made with this apparatus are presented.
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The net production and destruction rates for acety-
lene, diacetylene, butadiene, and benzene have been
determined from measurements of species concentra-
tion, temperature, and velocity in a methane/air diffu-

sion flame. In addition, profile measurements of the

methyl radical are used to compute profiles of hydro-
gen atoms. These results provide an initial evaluation

of proposed models of hydrocarbon chemical growth
routes in diffusion flames, and indicate that the vinyl

radical plays a key role in the formation of benzene.
Evidence is also presented for acetylene participation

in surface growth processes on small soot particles.
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Time-Dependent Simulation of Small Scale Turbu-
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A mathematical model of the local transient diffusion-

controlled reaction between initially unmixed species
is presented. It is intended ultimately as a computa-
tional 'molecule' to be imbedded in direct simulations

of larger scale reacting flows. The model consists of

an interacting three-dimensional strain vortex field

which exactly satisfies the Navier-Stokes equations,

an analytically determined Lagrangian representation

of the mixing process and convection-diffusion equa-
tions for the reacting species in Lagrangian coordi-

nates. The length scale established by the stretching

of the vorticity field is shown to be directly relatable to

the Kolmogoroff scale if the local strain rate has a
scale consistent with laminar boundary layer theory

coordinates. Results are shown for the flow pattern

and the induced mixing. An analytical solution to the

convection-diffusion equation governing the diffusion-

controlled reaction is derived. The solution is valid for

large Schmidt number and describes the evolution of

any initially two-dimensional configuration of reactants.
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J. E. Brown, E. Braun, and W. H. Twilley. Mar 88,

69p NBSIR-88/3733
Sponsored by Naval Sea Systems Command, Wash-
ington, DC.

Keywords: 'Calorimeters, 'Composite materials, Ex-

tinction, Fiberglass resins, Flammability, Heat release

rate. Ignition, Resins, 'Cone calorimeters.

A study was undertaken to evaluate the fire perform-

ance of composite materials using the cone calorime-

ter as the bench-scale method of test simulating the

thermal irradiance from fires of various magnitudes.
Five parameters were derived from the calorimetery

measurements to characterize the ignitability and flam-

mability of the composite materials. Three of the pa-

rameters are, to a large extent, empirical since radi-

ative heat losses from the samples were unknown.
These parameters are: (1) minimum external radiant

flux (MERF) required to produce pilot ignition in a pre-

determined exposure time; (2) thermal sensitivity index
(TSI) which indicates the burning intensity dependence
on external heat flux; and (3) extinction sensitivity

index (ESI) which indicates the propensity for contin-

ued flamming combustion without an external heat
flux. MERF valves at 300 s for 3 mm composites
panels of a FR epoxy resin and a poly(phenylene sul-

fide) (PPS) resin composites were about 18 and 28
kW/sq. m., respectively.
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The report presents an analysis of the thermal radi-

ation produced by flames from the U.S. Navy 1 9F4 Fire

Fighter Training facility. The 19F4 facility is used to

simulate airplane crash fires on aircraft carrier flight

decks and aircraft carrying ships. A simple methodolo-

gy for calculating radiative heat transfer to targets is

developed from a review of available literature. Of par-

ticular importance is the influence of wind on flame
size and shape, the calculation procedure accounts for

this effect. The radiation heat fluxes at various dis-

tances from the trainer are presented in the form of

graphs. The fluxes received by a crane and the 1 9F4
instructor's tower adiacent to the facility are calculated

and shown to be substantial under certain conditions.

Recommendations for placement of the crane and the

instructor's tower are provided.
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Integral Analysis of Two Simple Model Problems
on Wind-Aided Flame Spread.
Final rept.,
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The method of integral analysis is applied to two
simple model problems closely related to the general
wind-aided flame spread problem. The analysis of the

two models strongly suggests approximating the gen-
eral problem as a steady-state process in the pyrolysis

zone and as an unsteady process in the preheat zone
ahead of it.
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The fractal behavior of soot agglomerates formed by
the combustion of acetylene in a coannular diffusion

burner is studied. Structural data from electron micro-

graphs were obtained by two methods: the first by par-

ticle counting with the aid of stereopairs for small clus-

ters, and the second by electronic digitization with ad-

vanced image processing techniques, used for the

larger agglomerates. An average agglomerate length

to width ratio of about 1.7 with a standard deviation of

0.6 was obtained. The agglomerates were found to

have a fractal dimension D of about 1.8-1.9 based on
measurements of the pair correlation function for large

agglomerates and 1.5-1.6 based on measurements of

the radius of gyration for small agglomerates. These
results are compared with recent computer simula-

tions as well as experimental studies of inorganic

smokes.
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dent prevention. Public health, Safety hazards. Fire

safety. Fire prevention, Hazardous materials, Fabrics,

Fire resistant coatings, Fire resistant materials. Plas-

tics, Furniture calorimeter, Cone calorimeter. Ion chro-

matography.

A test program was conducted for the Fire Retardant
Chemicals Association to quantify the effects of fire re-

tardant chemicals on total fire hazard. Five different

types of products, each made from a different type of

plastic were used. The products were made up in anal-

ogous fire-retardant (PR) and non-retarded variants

(NFR). Cone Calorimeter, Furniture Calorimeter, and
NBS combustion toxicity tests were run on the individ-

ual products. The test results showed very substantial

improvements for the FR products in the areas of in-

creased occupant escape time and decreased produc-
tion of heat and toxic gas species. The production of

smoke was unchanged with the FR products, com-
pared to the NFR ones. It was specifically demonstrat-
ed that the overall hazard was reduced, and that re-

duced burning rates were not obtained at the expense
of increasing the hazard due to combustion toxicity.

Most of the combustion product effects could be ac-

counted for by the normal gases monitored, and it was
also shown that none of the products, either FR or

NFR, constituted hazards due to extreme toxic poten-
cy.
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ers, 'Matches, Safety hazards.

A match or cigarette lighter is frequently the source of

ignition in fires involving the accidental burning of

fabric items. Consequently, any design of book
matches or lighters which would contribute to their uti-

lization in a safer manner would be highly desirable. In

the report, eight design modifications for book
matches and seven modifications for cigarette lighters

are described and discussed. The objective of the new
designs is to prevent the accidental ignition of clothing

or other fabric material when used by children in a play

situation or when used for a bona fide application by
the adult population. The designs proceeded from a
study of ignition sequences gleaned from accident re-

ports filed with the National Bureau of Standards. Em-
phasis was placed on developing a safer match design
for the protection of the very young. In order to apply
some quantitative index of value, a rating system was
devised in which added safety, anticipated acceptance
by the public and costs were considered to ascertain

the net value of each concept.
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Cluster Size Distribution for Free Molecular Ag-
glomeration.
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The grovirth of soot agglomerates in a flame was simu-

lated by solving Langevin equations for 8000 spheres
in a cubic space with the condition that two particles

stick whenever they touch. The particle structures can
be characterized with a fractal dimension in the range
1.89-2.07 independent of initial particle density. The
exponent z characterizing the cluster growth kinetics

has a value of about 2.0 based on long time analysis

including a time offset for initial particle densities of

0.005 particle/(diameter) cubed or less. The cluster

size distribution function is found to have a self-pre-

serving form. It is shown that using a kinetic rate kernel

based on fractal geometry of soot leads to a size distri-

bution in agreement with the computer simulations.
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Measurements of luminous flame extensions beneath
ceilings under steady burning conditions are present-

ed. Tests were conducted using both axisymmetric
and corner-wall-ceiling configurations for a range of

energy supply rates up to 400 kW and burner-to-ceiling

heights up to 2.3 m. Flame length observations, which
were made both visually and photographically, are ex-

pressed in dimensional and in nondimensional terms.

Comparisons are made with previous measurements
reported in the literature.
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Thermal resistance measurements of conventional

and composite material insulation for shipboard air

duct systems are described. Conventional shipboard

air ducts are constructed of metal walls insulated ex-

ternally with fibrous-glass board. Composite materials

are being considered as replacements for these duct

walls. Thermal measurements were conducted using

the National Bureau of Standards 1 -meter Guarded
Hot Plate at a mean temperature of 23.9 degrees C (75

degrees F). Measurements of the fibrous-glass board

specimens were within 3% of certified values of NBS
SRM 1450a, fibrous-glass board. Measurements of

two aramid-fiber honeycomb specimens were approxi-

mately one-half the thermal resistance of the fibrous-

glass board specimens.
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ative heat transfer.

A theoretical and experimental study of the structure

and radiation properties of turbulent buoyant diffusion

flames is described. The results have application to

modeling the fires within structures, materials test

methods, fire detection, and effects of materials on fire

properties. Issues concerning turbulence-radiation

interactions In nonluminous flames and application of

laminar flamelet concept to soot volume fractions for

heavily sooting flames were addressed. Measure-
ments of transient radiation intensities provided direct

experimental evidence of turbulence-radiation interac-

tions. The temporal power spectra of radiation intensi-

ty show energy containing and inertial regions similar

to other turbulence properties. A stochastic model
based on time-series analysis and the laminar flamelet

concept was developed and provided encouraging
predictions of fluctuating radiation properties.
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"Fumed-silica insulation.

Thermal conductivity of fumed-silica insulation board
was measured using the National Bureau of Standards
1 -meter Guarded Hot Plate. Measurements were con-
ducted for the following range of parameters: bulk den-
sity, 304.5 to 325.4 kg/cu m; mean temperature, 283.1
to 311.0 K; and barometric pressure, 97.51 to 103.40
kPa. The effect of moisture content on room-tempera-
ture measurements was minimized by prior condition-
ing of the specimen at 100 deg C for 24 hours. Seven-
ty-five samples (600 by 600 by 25.4 mm) were trans-
ferred to the Office of Standard Reference Materials in

Gaithersburg, Maryland, USA. The material is offered
as a Standard Reference Material having a low ther-

mal conductivity at room-temperature.
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The report describes the research projects performed
in the Center for Fire Research and under its grants

program during FY1 988.
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Effect of Water on Piloted Ignition of Cellulosic

Materials,
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The paper presents a simple theoretical model of the

piloted ignition process. The two-dimensional coupled
solid and gas phase problem is simplified by assuming
that the mass evolution rate from the combustible solid

is a known function of time and by employing a plane
rather than a point ignition source. These assumptions
reduce the model problem to a transient one-dimen-
sional analysis of the gas-phase phenomena. The
model equations are solved numerically using a fast

scheme especially suited to combustion problems.
The pilot flame is modeled as a thin slab of gas that is

periodically heated to the adiabatic flame temperature
of the stoichiometric mixture. The effects of: (i) the lo-

cation of the ignition source, (ii) the fuel mass evolution

rate from the surface, and (ill) the surface temperature
of the solid are investigated. This model adequately
explains the pre-ignition flashes that are often ob-
served experimentally. It also provides a rational cnte-

rion for positioning of the pilot flame. It is found that the
minimum fuel flow rate, by itself is insufficient for pre-

dicting the onset of piloted ignition and that heat
losses to the surface play an important role.

Keywords: "Fire tests, "Smoking, Heat of combustion,
Carbon monoxide, Particles, Combustion efficiency,

Fuels, Aliphatic compounds, Alkanes, Alkene com-
pounds, Polymethyl methacrylate, Decomposition, As-
sessment, Molecular structure. Diffusion flames,

Relations(Mathematics), Polymers, Tables(Data).

For engineering calculations in the gas phase, correla-

tions have been established between smoke point

heights and heat of combustion and yields of CO and
particulates. Smoke point heights reported in the litera-

ture were modified such that all the data, including

those measured by us, were consistent. Based on the

data for 165 fuels from the literature and the data
measured by us for 16 fuels, relationships have been
suggested for the engineering calculations of heat of

complete combustion, chemical heat of combustion
and its convective and radiative components, and
yields of CO and particulates as functions of the mo-
lecular weight for fuels with aliphatic and aromatic,

saturated and unsaturated bonds between C and H; C,

H and O; C, H, N and C, H and S atoms. The efficiency

of combustion decreases with increase in the bond un-

saturation and aromatic nature. Substitution of O
atoms in the structure increases the efficiency of com-
bustion, whereas substitution of N and S atoms in the

structures decreases the efficiency of combustion, S
atoms being more efficient than N atoms. The general-
ized relationships have been used to assess the de-

composition, gasification and combustion processes
for polymers.
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This is a report to sponsor summarizing work accom-
plished under Naval Research Laboratory Contract
N0017388WR80284 'Burning Characteristics of

Combat Ship Compartments and Vertical Fire Spread.'

The computer program FIRST was employed to esti-

mate levels of temperature, energy and heat transfer

in burning compartments having features typical of

Naval vessels with emphasis on vertical fire spread
due to heat transfer through metal decks.
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A review is made of available international statistics on
the costs and losses due to fire. Estimates are also

made on the level of fire research carried out by differ-

ent countries. Views are presented on strategies for

reducing the losses and costs by fire. An example is

given to illustrate a rational use of test data to predict

fire growth on materials.
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A review is presented of recent work which attempts to

apply flame spread theories to a wide range of materi-

als. The approach is based on using the theories to

develop correlations from material data. The data are

derived from small scale tests and are expressed in

terms of 'properties'. Various radiant heating appara-
tus are discussed, and a wide range of results are pre-

sented. The focus of the application is fire spread on
walls.
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Suppression of Wood Crib Fires with Sprinkler

Sprays: Test Results,
W. D. Walton. Jan 88, 37p NBSIR-88/3696
Sponsored by General Services Administration, Wash-
ington, DC.
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A series of fire tests was conducted to examine the

effect of sprinkler sprays on the burning rate of materi-

als. Tests were conducted on an array of empty card-

board boxes and two sizes of wooden cribs represent-

ing light hazard fuel packages. Free burn tests and
tests with selected sprinkler sprays applied during the

steady burning period were conducted. Free burn heat

release rates are compared to heat release rates with

sprinkler sprays operating.
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The authors have observed electric fields to have pro-

nounced effects on autoionizing resonances in the

continuum region above the first ionization threshold.

The types of phenomena come under three catego-

ries: (I) broadening (and narrowing); (II) interference;

(III) 'procreative' Rydberg Stark manifolds.
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The document describes the GOES (Geostationary
Operational Environmental Satellite) satellite time
code dissemination system operated by NBS to pro-

vide time and frequency users with an NBS traceable

reference signal for calibration and general timekeep-
ing applications. The discussion includes the various

subsystems to generate, monitor, and verify the timing

signals located at NBS/Boulder, NOAA/Wallops
Island, VA, NBS/Ft. Collins, CO, and several other dis-

persed sites. Some of the main operational proce-

dures used in providing a close approximation to

UTC(NBS) at any user's location in the Western hemi-
sphere are described, along with an analysis of the un-

certainties associated with the GOES time code gen-
eration, transmission through the satellite path, and re-

ception at the user's site. Techniques and facilities

used to maintain internal quality' control are also de-

scribed.
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The National Bureau of Standards (NBS) Computer
Networking Program devotes itself to helping vendors
and users make 'OSI a reality.' The OSI reality is com-
patible commercial products that can be connected to-

gether with a variety of communication technologies

and exchange information and work together in a dis-

tributed environment. To accomplish this, NBS has or-

ganized the NBS Workshop for tUe Implementors of

Open Systems Interconnection where over 100 com-
panies meet to make implementation decisions to fa-

cilitate compatible product developments. Second,
NBS has laboratory efforts where conformance tests

are developed and made available to the industry and
used in the development of compatible OSI products.

Third, in its laboratories,NBS has developed perform-

ance testing methodologies and has applied those
tests against different OSI protocols and combinations
of OSI protocols to develop objective measures of per-

formance in a variety of environments.
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Optical Communication.
Final rept.,

R. I. Scace. 1988, 3p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News, p30-32 Sep 88.

Keywords: 'Fiber optics. Optical communication.
Standards, Trends, Reprints, 'Digital systems.

The present status of Optical Fiber communication is

reviewed briefly for the non-technical reader. Develop-
ments expected in the near future are discussed.

Standardization activities are also mentioned.
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Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Communications Magazine 24, n5 pi 8-23

May 86.

Keywords: 'Fiber optics, 'Data links. Telecommunica-
tions, Standards, Reprints, Token ring architecture.

Local area network.

The Fiber Distributed Data Link (FDDI) is a proposed
standard for a 100 Mbit/s token ring local area net-

work. The data link specified for FDDI uses 1300 nm
LED transmitters, PIN diode receivers and either 62.5/

125 or 85/125 graded index multimode optical fiber

waveguides at a signalling rate of 125 M baud/s. The
total link power budget is lldB and it is designed for

worst case error rates not greater than 1 bit in error in

2.5 X 10 sup 9 transmitted bits through up to 2 km of

fiber having a model bandwidth of at least 400 MHzkm.
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Optically Linked Electric and Magnetic Field

Sensor for Poynting Vector Measurements in the
Near Field of Radiating Sources.
Final rept.,

M. Kanda, and L. D. Driver. 1988, 2p
Pub. in CPEM'88 Digest, p32-33 1 988.

Keywords: 'Antenna, 'Detectors, 'Electromagnetic

fields. Magnetic fields. Electric fields. Reprints, Electric

dipoles, Poynting vector. Fiber optics.

An improved, single-element antenna sensing tech-
nique is described which can simultaneously measure
the electric (E) field, magnetic (H) field, and time-de-

pendent Poynting vector of electromagnetic (EM)
fields. Two RF voltages are produced which, along
with relative phase and frequency information, are
transmitted to a remotely located vector analyzer by a
pair of matched fiber optic downlinks.

Policies, Regulations, & Studies
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NBS (National Bureau of Standards) Measurement
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Special pub. (Final),
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Keywords: 'Frequency measurement, Radiofrequency
oscillators. Radio frequencies. Cesium frequency
standards. Crystal oscillators. Quartz resonators, Time
interval counters, 'Calibration, US NBS, National

Bureau of Standards, Loran C, Rubidium oscillators.

A practical approach to making traceable frequency
calibrations in the calibration laboratory is discussed.

The approach emphasizes obtaining traceable data,

keeping appropriate records, and selecting an oscilla-

tor and a radio signal to use for calibrations. The NBS
Frequency Measurement System is used to illustrate

the approach, and to discuss the decisions to be made
when setting up a calibration lab for frequency meas-
urements. The theory of frequency measurement is

also discussed, with emphasis on using time interval

counters to obtain the relative frequency of an oscilla-

tor.
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Progress Toward One-Nanosecond Two-Way
Time Transfer Accuracy Using Ku-Band Geosta-
tionary Satellites.

Final rept.,

D. A. Howe. 1987, 8p
Sponsored by Rome Air Development Center, Griffiss
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Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Ultrasonics, Ferroelectrlcs,

and Frequency Control UFFC-34, n6 p639-646 Nov
87.

Keywords: Frequency stability, Synchronism, Synchro-

nous satellites, Accuracy, Communication satellites.

Reprints, 'Time transfer, Ku band.

The National Bureau of Standards (NBS) Boulder Lab-

oratory is assembling a system for time transfer with a

projected accuracy of 1 ns to locations that can
access a Ku-band geostationary communications sat-

ellite in common view with Boulder. The system in-

cludes a 6.1 -m diameter antenna and satellite earth

station at Boulder, two transportable earth stations,

each with a 1 .8-m dish, and modems designed for two-

way timing. The elements of the system are described,

and a method of using them to achieve high-accuracy

time transfer is presented.
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Precise Measurement of Time.
Final rept.,

N. F. Ramsey. 1988, 8p
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Keywords: 'Time measurement, Time measuring in-

struments. Atomic clocks, Time standards, Synchro-

nism, Relativity, History, Reprints.
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The report provides a brief history of time measure-
ment, including early concepts of periodicity, early de-

signs of clocks, atomic clocks and the international

definition of the second, and a discussion of time and
relativity.

Verbal
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PB88-194329 Not available NTIS
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Performance Assessment for Speech Recog-
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Final rept.,

D. S. Pallett. 1985, 3p
Pub. in Proceedings of Speech Tech '85. Voice Input/

Output Applications Show and Conference, New York,
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Keywords: "Speech recognition. Performance tests,

Performance evaluation, "Voice communication.

The paper provides introductory material for the Tech-
nical Session on Performance Assessment for Speech
Recognizers at Speech-Tech '85. It includes a review

of factors which are known to influence speech recog-
nizer performance and discusses considerations in de-

veloping test procedures.

General
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Keywords: 'Directories, 'Telecommunication, Regula-
tions, Standards, Organizations, Data, International
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The directory contains information on foreign organiza-
tions and standards that affect the movement of tele-

communications data for ten Pacific Rim countries -
Australia, Hong Kong, Indonesia, Republic of Korea,
Malaysia, New Zealand, Philippines, Singapore,
Taiwan, and Thailand. The information includes: the
riame, address, phone, and fax numbers of each na-
tional organization having telecom responsibilities; the
type of authority assigned to the organization; identifi-

cation of the law or statute providing the authority; a
description of the telecom data flow functions and ac-
tivities; identification of the significant regulation or
standards used; and information concerning stand-
ards-related responsibilities, such as licensing, testing,
inspection, certification accreditation and registration.
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Keywords: 'Patents, 'Computer systems hardware,
'Interpreters, Bus conductors, 'Finite state machines.
Memory devices, Automata.

Apparatus and method for monitoring transactions on
a high speed interface bus and for selectively storing

information about such transactions together with the

time of such transaction and the state of the automa-
tion are described. The apparatus comprises two par-

allel memories for respectively storing a regular table

and a default table, and a memory selector for choos-
ing between the table data of the two memories. The
method monitors the interface bus interactions and se-

lectively stores the monitored data and control signals

when an analysis of those signals indicate that a tran-

sition has occurred. Two parallel, distinct look-up
tables store state information and default information

and are substantially entered at the same time to pro-

vide separate sets of table data. One set of table data
is chosen depending upon predetermined criteria.
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Recommended Instrumentation Approaches for a
Shared-Memory Multiprocessor,
G. Nacht, and A. Mink. Oct 87, 29p NBSIR-87/3663
Sponsored by Defense Advanced Research Projects

Agency, Arlington, VA.

Keywords: 'Parallel processors, 'Computer systems
hardware, Measurement, Instruments, Tracers,
Design, Economic analysis, Tools, Tests, *MIMD
(Computers), 'Multiprocessors, Memory devices.
Computer performance evaluation, REMS system. Re-
source allocation, Cost, TRAMS system.

Two approaches for the design of performance meas-
urement instrumentation for a shared memory, tightly

coupled, MIMD multiprocessor are presented. The
TRAce Measurement System (TRAMS) is a hybrid
measurement tool used to obtain trace measurement
information. The Resource Measurement System
(REMS) is a non-intrusive hardware measurement tool

used to obtain both trace measurement and resource
utilization information. The TRAMS approach provides
a hardware assist to the more traditional software ap-
proach of obtaining timestamps from the operating
system at each event to be measured. The hardware
assist reduces the artifact that is introduced in a test

program and is a feasible and economical approach to

providing measurement capabilities to a wide range of

multiprocessors. Manufacturers could offer this type of

measurement tool as a plug-in option. The REMS ap-
proach provides more detailed and extensive meas-
urement information than does the TRAMS approach
and introduces no artifact to the test program, but it

does this at a significantly higher cost. When access to

pertinent signals is restricted the applicability of such a
hardware tool is limited.
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works, 'Parallel processing.

This is a summary of preliminary work and experiences
at NBS on benchmarks for parallel machines. Discus-
sion covers the several roles that benchmarks play,

ideal and realistic settings, and quick reviews of sever-
al types of benchmark sets. Several recommendations
can be forwarded, given the rudimentary nature of par-
allel processor characterization: (1) That the perform-
ance metrics be embedded in more comprehensive
frameworks that can be appraised and modified as
needed; (2) That one universal framework is beyond
reach, since distinct clusters of use are emerging with
separate emphases; (3) That large application bench-

marks are most successful when they run well on a
machine-and thus demonstrate success for a narrow
class; (4) That to programmers, the value of smaller
metrics (fragments of code) is more diagnostic and
preventive than predictive. Small metric sets should
encourage the parametric study of architectures and
applications, and thereby promote both economical
hardware enhancement and suitable program design.

800577

PB89-113542 PC A03/MF A01
National Inst, of Standards and Technology (ICST),

Gaithersburg, MD. Advanced Systems Div.

Performance Evaluation and Analytic Modeling of
Shared-Memory Computers,
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ington, DC.

Keywords: 'Computers, Performance evaluation,
'Mathematical models. Networks, Guidelines. Sur-
veys, 'Exports, 'Computer models, 'Computer sys-
tems performance. Analysis, Memory devices. Parallel

computers, Computer architecture.

The report surveys and discusses analytic perform-
ance models for shared-memory computers. The pur-

pose is to assess these models to determine if they are
relevant to the task of assisting the Office of Export
Administration in establishing guidelines for exports of

computers. The focus of the study is on the assump-
tions made by modelers regarding interconnection net-

works and memory access patterns exhibited by appli-

cations. The great majority of models concentrate on
analyzing a small collection of networks. Furthermore,
most modelers make strong assumptions regarding
the independence and uniform distribution of memory
accesses. The consequences of these assumptions in

the resulting models are noted.
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al Institute of Standards and Technology, Parallel com-
puters.

The report describes simple hardware measurement
techniques for the measurement of the performance of

multiprocessor computers. A number of examples of

data obtained using the techniques are reported, as
well as an indication of the timing accuracy obtainable
with the approach.

Computer Software
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protocols, National Bureau of Standards.

The document records current Stable Agreements for

Open Systems Interconnection Protocols among the
organizations participating in the NBS/OSI Workshop
Series for Implementors of OSI Protocols.

800,579 65
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'Data base languages. End use. Software tools.

In the report the authors present a reference model for

the user facility portion of a database management
system. The User Facility Reference Model offers a

separation between the Data Management Tools and
the User. The User Data Language and the Internal

User Data Language are candidates for 'standardiza-

tion'. Since the Data Management tool layer is contin-

ually evolving and current technology often embeds a
user interface in each tool, the process of 'standardi-

zation' must be staged. The work here indicates that

the User Data Language can provide a focus for the

start of the process. The report also provides a theo-

retical basis from which a User Data Language could

be developed.
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The document introduces and provides examples of

the Command Language of the Information Resource
Dictionary System (IRDS). A dictionary maintained by
the U.S. Air Force is defined in the IRDS and used as a
continuing example throughout the document. The dic-

tionary is populated, manipulated, and reported on
using the precise syntax of the Command Language.
An appendix to the document provides a complete list-

ing of the creation of the example. Other appendices
provide indices of all command appearances and all

clause appearances.
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guage, Parallel processing. Computer graphics, C
codes.

The purpose of the paper is to show a translation

scheme from control flow in the C programming lan-

guage to the Grafcet language. Grafcet is a graphical

language for expressing control flow. Grafcet is used
to design parallel systems such as in a manufacturing
environment. The control constructs covered in the

paper are: conditional statement; while; do; for; switch;

break; continue; goto; label; and null. The Grafcet used
in the paper is the language, as augmented by Savoir.

The C programming language is the one described by
Kernighan and Ritchie. The translation is to be used as
a reference for programmers to translate existing C
source code into Grafcet.
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A knowledge-based system for physical database
design has been developed at the Institute tor Com-

puter Sciences and Technology. The system process-
es large multi-entity databases with complex workload
requirements and identifies near-optimal physical de-

signs. It employs heuristics developed by physical

design experts and cost modeling algorithms to reduce
the large number of design alternatives available in

large complex problems to a few select designs. The
system is implemented in Lisp.
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Keywords: Measurement, Guidelines, 'Computer pro-
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The paper is a short description of the background and
contents of the guide for software reliability measure-
ments. It is being developed under the auspices of the

IEEE.
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The document, the second in a series on software
reuse, focuses on the improvement of productivity and
quality of software as well as the reduction of software

risks. Software reusability can provide substantial eco-
nomic benefits. Initial reusability efforts should empha-
size an understanding of the concept of software
reuse, and encourage the use of existing well-devel-

oped software specifications, designs, methods, tech-

niques, tools, and other reusable information. The
report presents general management guidance in soft-

ware reuse. While there is no magic solution to the

problem of achieving the goals of software reuse, the

report discusses various aspects, problems, issues,

and economic reasons of software reuse, and identi-

fies those techniques and characteristics which will

assist management in improving software reuse.
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Maintainability is the ease with which software can be
changed to satisfy user requirements or corrected

when deficiencies are detected. System maintainabil-

ity must be considered throughout the system's life

cycle. If the software is designed and developed initial-

ly with maintenance in mind, it can be more readily

changed without undue degradation of system effec-

tiveness. The article provides guidelines for building

maintainability into a system. Article 15-05-95 dis-

cusses the implementation of a software maintenance
management plan to help sustain software maintain-

ability.
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Sustaining Software Maintainability.
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Although system maintainability should be the goal of

all systems personnel, it is the primary responsibility of

software maintenance managers. They are responsi-

ble for making decisions regarding the performance of

software maintenance, priority assignment of the re-

quested work, estimation of the level of effort for a par-

ticular task, progress tracking, and assurance that all

phases of the maintenance effort adhere to system
standards. Their task is substantially easier when a
software maintenance management plan, described in

the article, is available.
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A new tagless marking algorithm traverses and marks
nodes of a directed binary graph, initiating tests for

cycles only as need arises. Because trees do not trig-

ger any tests, the algorithm takes linear time on any
graph subtree.
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The Guide to Available Mathematical Software

(GAMS) is a classification scheme, a data base
system, and a printed catalog. GAMS provides a
framework for both the scientist-end-user and the 11-

brarian-maintainer to deal with large quantities of

mathematical and statistical software. The paper de-

scribes GAMS and its use at the National Bureau of

Standards.
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Common memory. Automated Manufacturing Re-

search Facility.

The Automated Manufacturing Research Facility

(AMRF) at the National Bureau of Standards is using

an architecture called 'common memory' (also known
as shared memory) for interprocess communication.

The document describes the shared memory concept
and defines the shared memory architecture as imple-

mented on the IBM Personal Computer (or compatible)
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using the DOS operating system. A complete shared

memory software library has been written using the C
programming language to maximize portability to other

systems. A sample program demonstrating the use of

the common memory environment is included in the

software distribution.
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SETKY-GETKY is a keyed access system written for

the HP1000 mini-computer. It performs two major

functions; (1) makes the help system on the computer
more user-friendly by providing a quick and easy way
for the users to obtain help information on requested

topics and (2) provides keyed access to free formatted

textual or tabular material. Some of the special fea-

tures available with the system include the ability to

transfer automatically between key files and the option

of inserting run commands in the indexed data files.

The SETKY-GETKY system is completely compatible

with TEXED, the document processor available on the

CSL Library distributed by INTEREX, The International

Association of Hewlett-Packard Computer Users. This

has the advantage that a user can produce a keyed
online help system for the HP1000 and also a text-

edited user's guide from the same data file by inserting

both SETKY commands and TEXED commands in the

file.
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tions.

The guide describes the GRAMPS real-time multi-

processor operating system from an applications view-
point. It presents the information needed to use
GRAMPS in implementing distributed processing ap-
plications. Additional information needed by an admin-
istrator to set up and maintain a specific application

appears in the Administrator's Guide.
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The NBS Program in Open Systems Interconnection
(OSI) has as objectives to define OSI specifications
that meet Government and industry requirements,
champion those specifications as international stand-
ards, and assist industry in implementing those stand-
ards as commercial products. The NBS effort goes
through a cycle with six phases: (1) Research in OSI
networking technology, (2) Specification development
based on the research, (3) Standards negotiation
through the national and international voluntary proc-
ess, (4) Development of implementable specifications
leading to product specifications, (5) Test method de-
velopment, and (6) Product development. There are
six laboratories that contribute to the OSI work. The six

are for conformance testing, formal test method and
automated tools development, performance measures
to increase the applicability of OSI, local networking

conformance and performance testing, DoD gateway
development, and security architectures. Initial labora-

tory work in selected areas of network management
including internetworking, naming, addressing, and
distributed directory services is also beginning.
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Recursion Theoretic Approach to Program Test-

ing.

Final rept.,

J. C. Cherniavsky, and C. H. Smith. 1987, 8p
Pub. in IEEE (Institute of Electrical and Electronic Engi-

neers) Transactions on Software Engineering SE-13,
n7p777-784Jul87.

Keywords: "Computer programming, "Tests, Recur-

sive routines. Reprints, "Software engineering. Infer-

ence, Induction.

Inductive inference, the automatic synthesis of pro-

grams, bears certain ostensible relationships with pro-

gram testing. For inductive inference, one must take a
finite sample of the desired input/output behavior of

some program and produce (synthesize) an equivalent

program. In the testing paradigm, one seeks a finite

sample for a function such that any program (in a given

set) which computes something other than the object

function differs from the object function on the finite

sample. In both cases, the finite sample embodies suf-

ficient knowledge to isolate the desired program from
all other possibilities. These relationships are investi-

gated and general recursion theoretic properties of

testable sets of functions are exposed.

Control Systems & Control Theory
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NBS (National Bureau of Standards) Real-Time
Control System User's Reference Manual (Version
2.2C).

Technical note (Final),

S. A. Leake, and R. D. Kilmer. Oct 88, 382p NIST/
TN-1250
Also available from Supt. of Docs, as SN003-003-
02879-7.

Keywords: "Automatic control, SMACRO program-
ming language, FORTH programming language, "Con-
trol systems, "Real time systems, "Robots, Applica-

tions programs (Computers), Hierarchies, User
manuals(Computer programs). Robotics, Computer ar-

chitecture, US NIST.

The NBS-developed Real-Time Control System(RCS)
is a hierarchically-structured controller designed to use
sensory feedback for real-time control of automated
systems. The manual describes the basic structure of

RCS and the programming features available to devel-

op application software. In addition to a detailed de-
scription of the structure of RCS, examples illustrating

the use of RCS for the control of robotic systems are
presented.

Information Processing Standards

800,596
FIPS PUB 130 PC E20
National Bureau of Standards, Gaithersburg, MD.
Intelligent Peripheral Interface (IPl). Category:
Hardware Standard, Subcategory: Interface.
Federal information processing standards publication

(Final),

W. E. Burr. c16 Jul 87, 491p
Prepared in cooperation with American National

Standards Inst., New York.

Three hng vinyl binder also available, North American
Continent price $7.00; all others write for quote.

Keywords: "Auxiliary equipment(Computers), "Stand-
ards, "Controllers, "Bus conductors, "Magnetic disks,

Interfaces, Specifications, "Host computers. "Parallel

processing, "Optical disks, "Federal information proc-

essing standards, "Mass storage. Cost engineering.

Life cycles.

The standard defines the functional, electrical, and
mechanical specifications for a 16-bit parallel master/
slave bus interface, suitable for connecting a host
computer or controller to mass storage peripherals.

The standard also provides the following command set

specifications: (a) Device Specific Command Set for

gagnetic Disk Drives; (b) Device Generic Command
Set for Magnetic and Optical Disks; (c) Command Set
for Generic Tape; The standard facilitates plug-to-plug

interchangeability of storage equipment as a part of

computer systems. The Government's intent in em-
ploying this standard is to reduce the cost of satisfying

its data processing requirements through increasing its

available alternative sources of supply for computer
systems components at the time of initial system ac-

quisition, as well as in system replacement and aug-
mentation and in system component replacement.
This standard is also expected to lead to improved reu-

tilization of system components.
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FIPS PUB 131 PCE10
National Bureau of Standards, Gaithersburg, MD.
Small Computer System Interface (SCSI). Catego-
ry: Hardware Standard, Subcategory: Interface.

Federal information processing standards publication

(Final),

W. E. Burr. c16 Jul 87, 225p
Prepared in cooperation with American National

Standards Inst., New York.

Three ring vinyl binder also available. North American
Continent price $7.00; all others write for quote.

Keywords: "Auxiliary equipment(Computers), "Data
processing equipment, "Printers, "Standards, "Mag-
netic disks, "Data storage, Interfaces, Specifications,

"Optical disks, "Magnetic tape, "Parallel processing,

"Federal information processing standards, "Mass
storage, "Read only memories, "Data storage sys-

tems, 'Small Computer System interface, "Disk re-

cording systems. Cost engineering, Life cycles.

The standard defines the functional, electrical, and
mechanical specifications for an 8-bit parallel bus, suit-

able for connecting physically small computers to each
other and to mass storage peripherals. It also defines

the operational specifications (command sets) for the

following devices: (a) Sequential-Access Devices (e.g.,

magnetic tape); (b) Direct-Access Devices (e.g., mag-
netic disks); (c) Printer Devices; (d) Write-once Read
Multiple Devices (e.g., optical disks); (e) Read-Only
Direct-Access Devices (e.g., read only optical disks);

(f) Processor Devices; The Government's intent in em-
ploying this standard is to reduce the cost of satisfying

its data processing requirements through increasing its

available alternative sources of supply for computer
system components at the time of initial system acqui-

sition, as well as in system replacement and augmen-
tation and in system component replacement. The
standard is also expected to lead to improved reutiliza-

tion of system components.
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tion, Verification, and Testing.
Federal information processing standards publication

(Final),

D. R. Wallace. c19 Nov 87, 34p
Three ring vinyl binder also available. North American
price $7.00; all others write for quote.

Keywords: "Standards, Tests, Validation, Guidelines,

"Computer program verification, "Computer software,

"Federal information processing standards. Life

cycles. Formats.

The Guideline announces the adoption of the Stand-
ard for Software Verification and Validation Plans
(ANSI/IEEE Standard 1012-1986) as a Federal Infor-

mation Processing Standards Publication Guideline.

ANSI/IEEE 1012 provides uniform and minimum re-

quirements for the format and content of software veri-

fication and validation plans. It defines minimum tasks,

inputs, and outputs for critical software (software
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whose failure could have an impact on safety or could

cause large financial or social losses) and optional

tasks; it recommends these for other software. It in-

cludes minimum requirements for test tasks and docu-
mentation. It provides direction for the management,
procedural administration, and reporting for software

verification and validation. This Guideline is for use by
software acquirers, software managers, developers,

verifiers, testers, maintainers, and end users.
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Federal information processing standards publication

(Final),

R. G. Saltman. c1986, 9p
Supersedes FIPS PUB 4. Prepared in cooperation with

American National Standards Inst., New York.

Three ring vinyl binder also available. North American
Continent price S6.25; all others write for quote.

Keywords: 'Standards, 'Information systems, Com-
puters, Data processing, 'Calendar date, Federal In-

formation Processing Standards, 'Ordinal date. Data
interchange.

The standard provides a means of representing calen-

dar data and ordinal date to facilitate interchange of

data among information systems. This standard

adopts American National Standard ANSI X3.30-1985,
Representation for Calendar Date and Ordinal Date for

Information Interchange. This revision supersedes
FIPS PUB 4 in its entirety.
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Federal information processing standards publication

(Final),

D. Branstad. 22 Jan 88, 20p
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Three ring vinyl binder also available. North American
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Keywords; 'Data processing security, 'Cryptology,

'Secure communications, 'Electronic security,

'Standards, 'Data encryption, 'Cryptography, 'Com-
puter security, 'Federal Information Processing Stand-
ards, 'Computer information security.

The selective application of technological and related

procedural safeguards is an important responsibility of

every Federal organization in providing adequate se-

curity to its ADP systems. The publication provides a
standard to be used by Federal organizations when
these organizations specify that cryptographic protec-

tion is to be used for sensitive or valuable computer
data. Protection of computer data during transmission

between electronic components or while in storage
may be necessary to maintain the confidentiality and
integrity of the information represented by that data.

The standard specifies an encryption algorithm which
is to be implemented in an electronic device for use in

Federal ADP systems and networks. The algorithm

uniquely defines the mathematical steps required to

transform computer data into a cryptographic cipher. It

also specifies the steps required to transform the
cipher back to its original form. A device performing
this algorithm may be used in many applications areas
where cryptographic data protection is needed. Within

the context of a total security program comprising
physical security procedures, good information man-
agement practices and computer system/network
access controls, the Data Encryption Standard is

being made available for use by Federal agencies. The
revision supersedes FIPS 46.
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(Final),
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with American National Standards Inst., New York.
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Continent price $6.25; all others write for quote.

Keywords: 'Standards, 'Information systems. Nation-

al government. Day, Time, Computers, Data process-

ing, 'Federal information processing standards, 'Time
of day.

The standard provides uniform time representations

based upon both the 12- and 24-hour timekeeping sys-

tems. It provides a means for representing local time of

the day in digital form for the purpose of interchanging

information among data systems. It specifies the time
elements and their sequencing, the use of separators
between time elements and the representation of the

meridiem designator. The standard adopts American
National Standard ANSI X3.43-1986, Representations
of Local Time of Day for Information Interchange. This
revision supersedes FIPS PUB 58 in its entirety.
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(Final),
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Keywords: 'Computer programming. National govern-
ment. Standards, Programming languages, Semantics,
'BASIC programming language, 'Federal information

processing standards. Language programming. Soft-

ware engineering. Time sharing.

The publication announces the adoption of American
National Standard for BASIC, ANSI X3. 113-1987, as a
Federal Information Processing Standard (FIPS). This

FIPS supersedes FIPS PUB 68-1, Minimal BASIC, and
reflects major changes, improvements, and additions

to the BASIC specifications. The American National

Standard for BASIC, ANSI X3. 113-1987, specifies the

form and establishes the interpretation of programs
expressed in the BASIC programming language. The
purpose of the standard is to promote portability of

BASIC programs for use on a variety of data process-
ing systems. FIPS BASIC is suitable for use in relative-

ly simple applications, especially those with a high

degree of user interaction. The features of BASIC sup-
port use by nonprofessional programmers, i.e., those
whose primary skill is not programming, who may need
to write their own programs.
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Dictionary System (Second Edition),

A. Goldfine, and P. Konig. Jan 88, 138p NBSIR-88/
3700
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Keywords: Standardization, Specifications, 'Data dic-

tionary, 'Computer software, 'International standards,

'Federal information processing standards, 'Informa-

tion Resource Dictionary system, 'Data base manage-
ment, 'IRDS system, 'Information management,
'Software tools.

The publication provides a technical overview of the

computer software specifications for an Information

Resource Dictionary System (IRDS). It summarizes the

data architecture and the software functions and proc-

esses of the IRDS. The data dictionary system is a key
computer software tool for the management of data
and information resources. It provides facilities for re-

cording, storing and processing descriptions of an or-

ganization's significant data and data processing re-

sources. The IRDS Specifications are an American Na-
tional Standard, a U.S. Federal Information Processing
Standard, and a Draft Proposal within the International

Organization for Standardization (ISO). The Overview
also provides background information on the develop-
ment of the IRDS software specifications.
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Significant Network Standards.
Final rept.,

J. R. Moulton. 1985, 6p
Pub. in Telecommunications 1 9, n3 6p Mar 85.

Keywords: 'Computer networks, 'Standards, 'Tele-

communications, Reprints, Open systems intercon-

nections.

There has been an explosion of standardization in

computer networking technologies. The paper briefly

describes the developing and existing network stand-
ards. The descriptions are organized by the layers of

the ISO Open Systems Interconnection Basic Refer-
ence Model.

800,605
PB88-194337 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Systems and Network Architecture Div.

Simulation of an International Standard Transport
Protocol.
Final rept.,

K. Mills, M. Wheatley, and R. Colella. 1985, 8p
Pub. in Proceedings of International Conference on
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1985, P306-313.

Keywords: 'Standards, Simulation, Protocols, Space-
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The paper describes a simulation model of an interna-

tional standard transport protocol. The model has
been applied to several simulation experiments in sup-
port of the Institute for Computer Sciences and Tech-
nology protocol performance research program. The
results of a simulation experiment to evaluate alternate

acknowledgement strategies are reported. A discus-

sion of model validation is included and a short de-
scription of future work is provided.
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Keywords: 'Certification, 'Standards, Administration,

Validation, Test methods. Procedures, Suites, 'Con-
formance testing, Laboratory accreditation. Federal In-

formation Processing Standards.

The NBSIR suggests a process to follow when devel-

oping a conformance testing program for appropriate

NBS/ICST Federal Information Processing Standards
(FIPS). These FIPS and the standards they are pro-

moting are implemented into software products for

commercial use. A consistent application of testing

processes and specific test suites will help align com-
mercial products to conform to these standards. Appli-

cation of such a testing process will become more criti-

cal as Federal agencies begin to request procurement
of software implementing these standards.
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Keywords: 'Computers, 'Performance evaluation.

Bench marks. Parallel processors, Scalars, 'Exports,

'Technology transfer, Floating point arithmetic. Data
rate. Vector processing. Multiprocessors.

Because modern computer architectures render appli-

cation of the FPDR (Floating Point Data Processing
Rate) increasingly difficult, there has been increased

interest in export evaluation via actual system perform-

ances. The report discusses benchmarking of uni-

processor (usually vector) machines for scientific com-
putation (SIMD array processors are not included), and
parallel processing and its characterization for export

control.
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Computer Science and Technology: Message Au-
thentication Code (MAC) Validation System; Re-
quirements and Procedures.
Special pub. (Final),

M. Smid, E. Barker, D. Balenson, and M. Haykin.

May 88, 53p NBS/SP-500/156
Also available from Supt. of Docs. Library of Congress
catalog card no. 88-600533.

Keywords: "Banking, *Finance, 'Data processing se-

curity, "Cryptology, "Standards, Protocols, Validation,

Requirements, Procedures, "Message authentication,

"Computer security, "Data integrity, "Cryptography,

"Federal information processing standards, "Message
processing, American National Standards Institute, Fi-

nancial Institution Message Authentication, "MAC
system, "Electronic funds transfer.

The National Bureau of Standards Message Authenti-

cation Code (MAC) Validation System (MVS) tests

message authentication devices for conformance to

two data authentication standards: Federal Informa-

tion Processing Standard Publication (FIPS PUB) 113,

Computer Data Authentication, and American National

Standards Institute (ANSI) X9.9-1986, Financial Institu-

tion Message Authentication (Wholesale). The MVS is

designed to perform automated testing on message
authentication devices which are remote to NBS. The
publication provides brief overviews of the two data

authentication standards and introduces the basic

design and configuration of the MVS. The require-

ments and administrative procedures to be followed by

those seeking formal NBS validation of a message au-

thentication device are presented. The requirements

described include the specific protocols for communi-
cation between the message authentication device

under test (DUT) and the MVS, the types of tests which

the DUT must pass for formal NBS validation, and gen-

eral instructions for accessing and interfacing to the

MVS. An appendix with examples illustrating the MVS
testing protocol is provided.
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Standards, Meetings, Agreements, "Foreign technolo-
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tions.

The document records current agreements on imple-

mentation details of Open Systems Interconnection

Protocols among the organizations participating in the

NBS/OSI Workshop Series for Implementors of OSI
Protocols. These decisions are documented to facili-

tate organizations in their understanding of the status

of agreements. This is a standing document that is up-

dated after each workshop (about 4 times a year).
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terminals. Communication terminals, Office document
architecture.

The document records current agreements on imple-

mentation details of Open Systems Interconnection
Protocols among the organizations participating in the
NBS/OSI Workshop Series for Implementors of OSI
Protocols. These decisions are documented to facili-

tate organizations in their understanding of the status
of agreements. This is a standing document that is up-
dated after each workshop (about 4 times a year).
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Keywords: "Standards, Development, Prototypes, "In-

formation processing. Hypertexts, CD-ROM.

A Hyperstandard is proposed which uses several exist-

ing computing technologies combined in a novel way
to address a number of problems in the development
and implementation of standards. A hypertext docu-
ment is created which consists of a collection of 'inter-

connected writings'. The implementor or researcher

would browse through the document and upon en-

countering some point of interest could follow that

point and travel along its connections to find other

(cross referenced) points in that collection of writings.

Rather than limiting these 'documents' to pure text the

authors may, given present technology, also incorpo-

rate graphics, audio and computer programs into the

content of the document creating what is known as a
hypermedia document. Hypertext technology is shown
to be applicable to the various facets of developing

and delivering information processing standards. Com-
bined with the increasingly available CD-ROM optical

storage technology, a new medium for delivering entire

databases of standards, their related documents and
software to aid in their implementations is a realistic

goal.
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Application Layer Communication Protocols for

Building Energy Management and Control Sys-
tems.
Final rept.,

S. T. Bushby. 1988, 16p
Pub. in ASHRAE (American Society of Heating, Refrig-

erating and Air-Conditioning Engineers) Transactions,

v94 pt2 16p 1988.

Keywords: "Standards, Requirements, Reprints,

"Energy management, "Management systems,

Energy conservation. Open Systems Interconnection.

The requirements for an industry standard communi-
cation protocol for energy management and control

systems (EMCS) are discussed in terms of the Interna-

tional Organization for Standardization's (lOS) Open
Systems Interconnection (OSI) Basic Reference
Model with emphasis on the application layer. The in-

formation exchange requirements of commonly used
control strategies are analyzed to develop a list of the

minimum application level services required for an in-

dustry standard. This list was augmented to include

additional desirable services, based on several years
of experience building and operating an EMCS at the

National Bureau of Standards. Two public EMCS pro-

tocols, believed to be representative of the current

state of commercially available EMCS, are described
and analyzed to determine their ability to meet the ap-

plication service requirements developed and their

compatibility with the OSI Reference Model. Both pro-

tocols were found to meet the minimum requirements,

but neither provides all of the services considered de-
sirable. Neither protocol was found to be compatible
with the OSI model.
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The document records current agreements on imple-

mentation details of Open Systems Interconnection
Protocols among the organizations participating in the

NIST/OSI Workshop Series for Implementors of OSI
Protocols. These decisions are documented to facili-

tate organizations in their understanding of the status

of agreements. This is a standing document that is up-

dated after each workshop (about 4 times a year).

Pattern Recognition & Image
Processing
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Keywords: Reprints, Computer programs, "Electro-

magnetic field of propagation, "Finite light pulses,

Energy density.

Incident transient fields obey homogeneous Maxwell
equations and are assumed to be a known input to the

integral equations of electromagnetic scattering.

These fields can be specified by two solenoidal fields

for E and B at the initial time, and they can be comput-
ed at other times using the Green function for the

scalar wave equation. Equations are derived that are

then used in a computer program to do the integrations

over the information-collecting sphere. Sample calcu-

lations show that a modulated pulse keeps its shape
much better than a simple pulse.
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HCL is a hierarchical cellular logic, in which operations

are applied to objects called bit-pyramids which them-
selves are functions on spaces called hierarchical do-

mains. HCL provides an algebra for computations in-

volving hierarchical, multiple-resolution representa-

tions of image data. PIPE is a newly-developed parallel

architecture which supports multiple-resolution pyra-

mid operations. The paper establishes that HCL is

functionally equivalent to a subset of PIPE'S instruction

set, and that every HCL primitive operation corre-

sponds to a single machine instruction in PIPE and
executes in a single machine cycle. Further, the con-

nectivity of HCL data-objects is embedded in the data-

paths of the PIPE architecture. Thus, PIPE can operate

upon the data-objects of HCL directly, without using

extra storage for links or pointers, and without compu-
tation of storage addresses.
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rithms, Bench marks. Reliability, "Automated finger-

print processing, "Fingerphnt classifications, "AFIS
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"Computer program reliability, "Data conversion, Com-
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The coordinate systems and metrics used by some of

the Automatic Fingerprint Identification Systems
(AFIS) are described. These differ in significant ways.
Thus, the direct interchange of fingerprint Information

between different AFIS is not possible without the use
of conversion algorithms. An ANSI data format stand-

ard was developed to support the interchange of fin-

gerprint information between these systems. Using it,

each AFIS needs only a single software package to
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interchange fingerprint related data with any of the

other systenns. Performance benchmarks are another
area in which APIS related standards development
work is underway. Two methods are described for

using benchmark tests for evaluating the reliability and
selectivity of APIS.
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The document describes the NBS Vision System in the

AMRF. It discusses the objectives of the vision system
and its applications in the factory environment. Since
the vision system is a multi-processor system, each
process is described according to its position in the

vision hierarchy as well as to its particular logical and
computational functions. The unique hardware used is

discussed and its capabilities described. In addition, a
guide to operations is included: This contains step-by-

step directions for 'bringing up' the system in either

stand-alone mode or integrated mode. The interfaces

between the individual processes of the vision system,

as well as the interfaces between the vision system
and other AMRP systems, are described. Finally, ap-

pendices are included which describe data structures,

and debugging features.
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LISP-Based Image Analysis System with Applica-
tions to Microscopy.
Final rept.,

D. S. Bright. 1987, 37p
Pub. in Jnl. of Microscopy 148, pt1 p51 -87 Oct 87.

Keywords: 'Algorithms, Fortran, Microanalysis, Re-
prints, 'Image processing, 'Image analysis, LISP pro-

gramming language.

LISPIX is an image processing and analysis system
consisting of a sub-system of commands implemented
in FORTRAN and a collection of algorithms imple-

mented in LISP. Examples are given of using the
system for microanalysis applications. The commands
are useful alone for simple image processing tasks.

For image analysis applications, the LISP program-
ming environment for which the commands are de-
signed, allows rapid development of algorithms and a
convenient way to use them. Appendices contain defi-

nitions of the most useful commands and examples of

the LISP algorithms.

General
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Research rept.,
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The class of one sided infinitely divisible probability

density functions includes a rich variety of multimodal
(C sup infinity symbol) approximations to the Dirac
delta-function. When such pulses are used as probe

waveforms in linear time invariant systems, the output
waveform is an approximation to the system's impulse
response in which the singularities have been
smoothed out. Such singularities are usually of vital in-

terest in characterizing the linear system. The ill-posed

deconvolution problem for the output waveform aims
at reconstructing the singularities in the presence of

noise. The infinite divisibility of the probe pulse plays a
key role in such singular reconstruction problems, by
allowing reformulation of the Volterra integral equation
as a Cauchy problem for a linear parabolic pseudo dif-

ferential equation in two independent variables. In turn,

this leads to the concept of regularized partial decon-
volution for which strong error bounds can be ob-

tained, in the (L sup infinity symbol) norm, under (L sup
2) a-priori constraints on the data noise and on the un-

known system response.
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Efficient Algorithm for the Brownian Dynamics
Simulation of Aggregation.
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Computer simulatioe techniques have proven to be
quite useful for studying the structure of particulates

produced by the process of growth through the aggre-
gation of smaller particles. In the paper the authors in-

troduce an efficient algorithm for use in the computer
simulation of the kinetics of the growth of particulates.

The new algorithm is based on sorting and data struc-

tures for set manipulations. Computer tests indicate

that running time is reduced by a factor of four as com-
pared to 'conventional' methods.
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Security is becoming an important topic in consider-

ations of implementations of Open Systems Intercon-

nection (OSI) architecture. The paper addresses a
wide range of security goals in OSI. It discusses a set

of security services that are being considered for im-

plementation of OSI and selects five as high priority for

initial implementation. These five are: (1) Protection of

data against unauthorized modification; (2) Protection

of data against undetected loss/repetition; (3) Protec-

tion of data against unauthorized disclosure; (4) Verifi-

cation of the identity of a sender of data; (5) Verifica-

tion of the identity of a receiver of data. The National

Bureau of Standards had a program in network securi-

ty for several years. An OSI security test bed has been
implemented in an NBS laboratory to evaluate differ-

ent approaches of implementing security in OSI. The
paper summarizes the results of this research and rec-

ommends additional work for the future.
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A smart card is a credit-card-sized device containing
one or more integrated circuit chips, which perform the
functions of a microprocessor, memory, and an input/
output interface. Smart cards, and other related de-
vices, may be used to provide an increased level of

security in applications requiring controlled access to

sensitive information. The publication describes the
basic components of a smart card, and the goals and
obstacles of smart card application development. Pos-
sible roles for smart cards in modern computer securi-

ty systems and research conducted at the National
Bureau of Standards (NBS) in the area of smart card
access control systems are discussed. A forecast Is

made for the characteristics and applications of future

smart cards and related devices. An overview of cur-

rent standards activities for smart cards is given in an
appendix.

DETECTION &
COUNTERMEASURES

Electromagnetic & Acoustic
Countermeasures
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The report describes measurement procedures and
results obtained from evaluating the reverberating

chamber facility located at the Rome Air Development
Center (RADC), Griffiss Air Force Base, Rome, New
York. The facility was developed by the RADC for use
in measuring and analyzing the electromagnetic sus-

ceptibility/vulnerability (EMS/V) of weapon systems
and the shielding effectiveness of enclosures and
shielding materials. A brief description of the facility,

including the instrumentation used for performing its

evaluation and calibration by the National Bureau of

Standards (NBS), is given.

ELECTROTECHNOLOGY

Antennas

800,624
PB88-227764 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Near-Field Gain of a Horn and an Open-Ended Wa-
veguide: Comparison between Theory and Experi-

ment.
Final rept.,

M. Kanda, and R. D. Orr. 1987, 8p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Antennas and Propagation

AP-35, n1 p33-40Jan87.

Keywords: 'Horn antennas, 'Antennas, 'Waveguides,
Comparison, Gain, Reprints, Near field. Ultrahigh fre-

quency.

Generating a standard electromagnetic field requires

knowledge of the gain of the transmitting antenna. The
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theory and supporting experimental measurements of

the near-field gain of a pyramidal horn and an open-
ended waveguide (OEG) at 450 MHz are given. The
empirical near-field gain for the OEG is derived from
experimental results obtained by a two-antenna
method at about 2 GHz. The theoretical near-field gain

for the rectangular pyramidal horn is derived from
Schelkunoff's formula. Two independent near-field

gain measurements of these antennas are made using

a three-antenna method and a transfer-standard-

probe method. The discrepancy between theoretical

and experimental results is typically less than + or -

1

dB.
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The paper gives the theory and supporting experimen-
tal measurements for the near-zone gain of a rectan-

gular pyramidal horn and an open-ended waveguide
(OEG) at 450 MHz. The empirical near-zone gain for

the OEG is derived from experimental results obtained
by a 2-antenna method at about 2 GHz. The theoreti-

cal near-zone gain for the rectangular pyramidal horn
is derived from Schelkunoff's formula. Two independ-
ent near-zone gain measurements of these antennas
are made using a three-antenna method and a trans-

fer-standard-probe method. The discrepancy between
theoretical and experimental results is typically less

than + or - 1 dB.
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The paper gives the theory and supporting experimen-
tal measurements for the near-field gain of a rectangu-
lar pyramidal horn and an open-ended waveguide
(OEG) at 450 MHz. The empirical near-field gain for

the OEG is derived from experimental results obtained
by a two-antenna method at about 2 GHz. The theoret-
ical near-field gain for the rectangular pyramidal horn is

derived from Schelkunoff's formula. Two independent
near-field gain measurements of these antennas are
made using a three-antenna method and a transfer-
standard-probe method. The discrepancy between
theoretical and experimental results is typically less
than + or - 1 dB.
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The article describes three computer programs used
frequently by the author when working on various an-
tenna measurement projects in the frequency range
below 1000 MHz. These programs were originally writ-
ten in F0RTRAN4 and run on various main-frame

computers at the NBS Boulder Laboratories. During

the last year, they were converted, essentially intact, to

FORTRAN77 and compiled using IBM Professional

FORTRAN installed on an IBM PC/XT. As a result of

the choice of compilers, a math coprocessor is re-

quired (8087 for the XT) to run the ".EXE files.
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"Finite ground plane.

The possibility of making 'acceptably accurate' input

impedance and gain measurements of monopoles on
a reduced size ground plane is explored. Ideally, mon-
opoles are located on an infinite perfectly conducting
ground plane. Existing measured and calculated data
show that the diameter of a highly conducting ground
plane should be at least wavelengths, for measuring
the input impedance of 0.25 wavelength monopoles.
At 25 MHz, the lowest frequency considered here,

such a ground plane would require a space at least 48
m in diameter. Model impedance measurements and
calculations presented here imply that a space only 10
by 1 1 mis required by using 1 6 resistively loaded wire

radials to extend a 3.66 by 4,88-m rectangular alumi-

num ground plane. Measured insertion loss data ac-

quired using a 1 :5 scale model ground plane with resis-

tively loaded radials indicate that it is sufficiently large

for gain measurements as well. Measured and calcu-

lated monopole SWR and insertion loss on a full-scale

ground plane verify the results of the model measure-
ments.
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The effects of probe displacement errors in the near-
field measurement procedure on the far-field spectrum
are studied. Expressions are derived for the displace-
ment error functions that maximize the fractional error

in the spectrum both for the on-axis and off-axis direc-

tions. The x-y and z-displacement errors in planar
scanning are studied first and, consequently, the re-

sults are generalized to errors in spherical scanning.
Some simple near-field models are used to obtain
order of magnitude estimates for the fractional error as
a function of relevant scale lengths of the near field,

defined as the lengths over which significant variations

occur.
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The theoretical basis and test procedures for calibrat-

ing horizontally polarized dipole antennas at the Na-

tional Bureau of Standards will be discussed. Two dif-

ferent techniques and two different test sites are used.
In the standard antenna method a field strength level

is calculated from the response of a simple half-wave
dipole. The method is used at an open field site in the
frequency range of 25 to 1000 MHz. In the standard
field method the theoretical gain equations of wave-
guides and horn antennas are used to determine the
field strength level. This latter method is used in an
anechoic chamber in the frequency range of 200 to

1000 MHz. Procedures for both techniques are ex-
plained and measurement setups are illustrated.

Measurement uncertainties are discussed.

Circuits
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Electrical performance test procedures for a true-rms
voltmeter were developed by the National Bureau of

Standards for the U.S. Army Communications-Elec-
tronics Command. The report provides detailed, step-

by-step test procedures that are based on the specifi-

cations supplied by the Army for the purpose of evalu-

ating the bid samples of this type of instrument. Exam-
ples are provided of the data sheets and tables for re-

cording of interim data and the final results. The report

discusses the philosophy underlying each of the meas-
urement procedures from a point of view of the basic
metrology required to perform the measurements. In

addition, the sources of measurement error are dis-

cussed.

800,632
PB88-194998 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Precise Phase Noise Measurements of Oscillators
and Other Devices from 1 MHz to 20 GHz.
Final rept.,

F. L. Walls. 1986, 273p
Pub. in Proceedings of Quartz Devices Conference
and Exhibition (8th), Kansas City, MO., August 26-28,

1986, 273p.

Keywords: Oscillators, Amplifiers, Multipliers, Dividers,

Microwave equipment, Medium frequencies, High fre-

quencies. Very high frequencies. Ultrahigh frequen-
cies, Superhigh frequencies. Electrical measurement,
"Phase noise. Calibration.

In the talk, the commonly used measures of phase
noise are briefly defined, and their relationships are ex-

plained. Techniques for making precise measure-
ments of phase noise in oscillators, multipliers, divid-

ers, amplifiers, and other components are discussed.
Particular attention is given to methods of calibration

which permit accuracies of 1 dB or better to be
achieved. Common pitfalls to avoid are also covered.
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The chapter presents an overview of surge protection,

starting with the occurrence and nature of surges.
Next, the effect of these surges on equipment is briefly

discussed, showing the need for protection. A review is

then presented of the various approaches previously

800,633 71
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or currently used, showing where zinc oxide varistors

offer improved characteristics.
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A superconducting analog track-and-hold circuit has
been designed, fabricated, and tested. Experimental
results demonstrate a 1 .2-GHz bandwidth and a 25-dB
dynamic range. Model calculations indicate that an op-

timized circuit with a critical current density of 10,000
A/sq cm can achieve a 4-GHz bandwidth and a 35-dB
dynamic range.
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A calibration service currently being offered by NBS for

attenuation and phase shift at 30 MHz is described.
The service offers measurements on coaxial attenua-

tors that are either fixed (standard attenuation) or vari-

able for incremental (step) attenuation. Waveguide-
below-cutoff variable attenuators with coaxial connec-
tors are also calibrated for incremental attenuation.

Ranges of capabilities and estimated limits of system-
atic and random uncertainty are presented. Calibration

of phase shifters which provide fixed (insertion) phase
shift and those with variable phase shift (phase shift

difference) is described. Definitions, capabilities of the

system and techniques of calibration are given. The
standards, measurement uncertainties, results from in-

tercomparisons quality assurance and statistical con-
trol of the system are discussed and analyzed. Repre-
sentative reports of calibration are also included.
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A transportable ac voltage source is described, in

which sinusoidal signals are digitally-synthesized in the
audio-frequency range. The rms value of the output
waveform may be calculated by measuring the dc level

of the individual steps used to generate the waveform.
The uncertainty of the calculation is typically + or - 10
ppm from 20 Hz - 1 0 kHz at the 7 V level.

800,637
PB89-1 23368 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Gas and Particulate Science Div.

Two Dimensional Top Hat Filter for Extracting
Spots and Spheres from Digital Images.
Final rept.,

D. S. Bright, and E. B. Steel. 1987, lOp
Pub. in Jnl. of Microscopy 146, pt2 p191-200 May 87.

Keywords: 'Filters, Electron diffraction. Photomicro-
graphs, Reprints, 'Image processing, 'Digital data.

A filter is described that selects rounded objects or

spots from digital images. Examples of its use are

given for isolating electron diffraction spots and for iso-

lating particles in transmission light micrographs.

Electromechanical Devices
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An exact equivalent circuit for a pair of imperfect trans-

mission line connectors is developed. New reference
planes are chosen in such a way that all imperfections

in the connector pair can be lumped into one connec-
tor or the other. This makes it possible to calibrate out

imperfections in test port connectors when calibrating

network analyzers.

Optoelectronic Devices & Systems
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The development of reference waveform generators
for transfer of pulse measurement accuracy from the
National Bureau of Standards to the electro-optic sam-
pler is described.
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Very high quantum efficiency, UV-enhanced silicon

photodiodes have been developed by arsenic diffusion

into p-type silicon as an alternative to the inversion

layer photodiodes commonly used in precise radiomet-
ric and spectroscopic measurements. The fabricated

diodes had an unbiased internal quantum efficiency

that was 100% from 350 to 550 nm, and that exceed-
ed 100% at shorter wavelengths. A typical responsivity

at 200 nm was 0.1 A/W. No degradation in responsi-

vity was detected anywhere in the 200-1 100 nm range
when these devices were exposed to 20 mW/sq cm of

254 nm radiation for 60 days. Thus the theoretical

maximum value of internal quantum efficiency for a dif-

fused photodiode appears to have been achieved in

the UV and short wavelength visible, without compro-
mising the diode's long term stability. This is in marked
contrast to older types of diffused photodiodes, which
either were 'dead' in the UV, or exhibited a spectral

response vs flux characteristic that changed consider-
ably with UV exposure.
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High-quality silicon photodiodes can be used as pri-

mary radiometric standards in the visible portion of the
electromagnetic spectrum. The physical basis for their

use as standards and their performance in areas perti-

nent to their use as standards is reviewed.

Power & Signal Transmission Devices
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A large reversible degradation of the critical current of

multifilamentary Nb3Sn superconductors has been ob-
served when uniaxial compressive stress Is applied

transverse to the conductor axis at 4K. In bronze-proc-

ess multifilamentary Nb3Sn, the onset of significant

degradation occurs at about 50 MPa. In an applied

field of 1 0 T, the magnitude of the effect Is about seven
times larger for transverse stress than for stress ap-

plied along the conductor axis. The transverse stress

effect will need to be considered in the internal design

of large magnets because of the greater sensitivity of

Nb3Sn to transverse stress. It is shown that the trans-

verse stress from the Lorentz force on the conductor is

proportional to conductor thickness. This will place

limits on conductor dimensions and the spacing be-

tween distributed reinforcement in large magnets. The
effect may be particularly significant in cabled conduc-
tors where large transverse stress concentrations can
occur at strand crossover points.
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A large reversible degradation of the critical current of

multifilamentary Nb3Sn superconductors has been ob-

served under the application of uniaxial compressive
stress applied transverse to the conductor axis at 4 K.

In bronze-process multifilamentary Nb3Sn, the onset

of significant degradation occurs at about 50 MPa. The
intrinsic effect of transverse stress on the upper critical

field is about ten times greater than for axial stress.
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Although transverse stress on the Nb3Sn filaments is

less than axial stress in most applications, it will need
to be considered in the Internal stress design of large

magnets because of the greater sensitivity of Nb3Sn to

transverse stress. The effect scales with conductor
thickness and this will place limits on conductor dimen-
sions and the spacing between distributed reinforce-

ment in large magnets.
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The authors present the results of extensive mechani-
cal properties tests on a large number of oxygen-free
copper samples representing a range of producers
and wire tempers. Both room temperature and liquid

helium (4 K) tests are reported. A specialized appara-
tus developed for the low temperature tests is de-

scribed. Results of the many tests are presented in

graphical and tabular form. The most interesting of the

results is that it appears possible to predict the

strength of oxygen-free copper wires at low tempera-
tures by the measurement of the residual resistance

ratio (RRR), the ratio of the room temperature resist-

ance to that measured at 4 K. This result is of great

importance in applications, as many laboratories are

able to measure RRR, but few can do low temperature
mechanical properties tests.
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Scattering parameter expressions are developed for

the principal mode of a coaxial air line. Dimensional
variations in the inner and outer conductors and skin
effect are included in the model. An error analysis re-

veals accuracy of the scattering parameters is primari-

ly dependent on the conductor radii measurements
precision.

Resistive, Capacitlve, & Inductive
Components
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Thin-File Cryogenic Resistors from Aluminum
Alloys.
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The temperature dependence of the resistances of
thin films sputtered from three commercially available
aluminum alloys (5052, 5086, 5456) has been meas-
ured in the temperature range 1.5 K to 4.2 K. The
5052-alloy films had a positive temperature coefficient
of resistance (TCR) throughout this temperature
range, whereas films of the other two alloys had nega-
tive TCR's. A 250-nm-thick sample of 5052 alloy had a
TCR of 3 ppm/K. The sample also had a relative re-

sistance variation of 1 ppm after thermal cycling be-
tween 4.2 K and room temperature.
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The chapter provides information on the recent devel-

opments in the applications of ferroelectric polymers,
copolymers and blends as electroacoustic transduc-
ers. The general principles of transducer design, in-

cluding the intrinsic noise properties of the transducing
material, are summarized briefly, and selected exam-
ples of typical polymer transducer designs are re-

viewed. Both transmitting transducers and receiving

transducers are included in the discussion. Emphasis
is given to imaging transducers and hydrophone
probes for biomedical applications. The possibility of

constructing a polymeric probing hydrophone for

measuring very short duration and very high pressure
shock phenomena is demonstrated as a promising
new application.
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The authors have measured the noise in flux-locked rf

SQUIDS made of bulk YBa2Cu30x both in a He cooled
cryostat and in liquid nitrogen (LN2). Their best results

at 75 K show a spectral density of the equivalent flux

noise equal to 0.00045(phi sub 0)/(Hz to the 1/2
power). There is considerable variation in the perform-
ance of SQUIDs made from nominally similar material.
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The National Bureau of Standards calibration service
for voltage transformers and high-voltage capacitors is

described. The service for voltage transformers sup-
ports the measurement of ratio correction factors and
phase angles at primary voltages up to 170 kV and
secondary voltages as low as 10 volts at 60 Hz. Cali-

brations at frequencies from 50-400 Hz are available
over a more limited voltage range. The service for

high-voltage capacitors supports the measurement of

capacitances and dissiptation factors at applied vol-

tages ranging from 100 V to 170 kV at 60 Hz depend-
ing on the nominal capacitance. Calibrations over a re-

duced voltage range at other frequencies are also
available. As in the case with voltage transformers,
these voltage constraints are determined by the facili-

ties at the National Bureau of Standards.
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A number of years ago the authors developed a high

fidelity transducer for measuhng the normal compo-
nent of the dynamic displacement of the surface of an
elastic body. Herein is described a companion trans-

ducer that measures the tangential component for the
same configuration. The transducer has a relatively flat

response over a 1.5 MHz bandwidth and a sensitivity

of 0.3 to 0.5 mV/pm. Modal separation between the
desired tangential mode and the unwanted normal
mode is shown to be greater than 30 dB.
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Results of a study undertaken to quantify causes of

sensitivity variations found in commercial eddy current
probes are reported. Electrical parameter measure-
ments made on a number of commercially produced
coils indicate that coil reproducibility is not a major
problem in the probe construction process. On the
other hand, commercial probes designed for a particu-

lar inspection can have sensitivities differing by almost
an order of magnitude. The study evaluates the effects
on sensitivity of changes in the physical parameters of

small ferrite core coils. Among the parameters studied
were wire gauge, number of wire turns, coil aspect
ratio, ferrite permeability, and operating frequency.
The criteria used to gauge probe sensitivity are the im-

pedance changes observed on applying the coils to

four semi-elliptical electrical discharge machined
(EDM) notches in aluminum and to aluminum and tita-

nium test blocks. The results indicate that coils with

similar electrical characteristics but different physical

parameters can have significant differences in sensi-

tivity.
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The quantum Hall effect is being used to monitor the
resistances of the five 1-Ohm Thomas-type resistors

which define the U.S. legal unit of resistance, Ohm,
NBS. Typically, the total 1 Sigma accuracy for the
transfer between three different GaAs quantum Hall

devices and the five 1-Ohm resistors is + or - 0.05
ppm. Measurements to data provide the first direct evi-

dence that the value of Ohm, NBS is decreasing by
about (0.05 + or - 0.02) ppm/year.

Semiconductor Devices
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Contact Resistance of AI-1%Si-0.5%Cu and Al/

TiW/PtSi Metallization.
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The specific contact resistivity, rho(c), has been meas-
ured using six-terminal Kelvin contact resistor test

structures with contacts of varying sizes. Values of

rho(c), were determined for AI-1 %Si-0.5%Cu metalli-

zations to n( + ) and p( + ) silicon junctions having dif-

ferent surface concentrations, c(c). The magnitude of

rho(c), was found to decrease with increasing c(c).

Values of rho(c) were also determined for PtSi/TiW/AI
contact metallizations to n( + ) and p{+) and were
found to be at least two times lower than that for Al-Si

metallization. Also, the variation of rho(c), across the

wafer for PtSi was found to be less than that for Al-Si.

This indicates that PtSi/TiW/AI metallizations offer ad-

vantages when compared to Al-Si metallization and
can contribute to improved performance of future VLSI
circuits.
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Carrier transport equations for analysis of semicon-
ductor devices fabricated in materials with multiple

band minima, such as GaAs, are presented. An alter-

nate approach is taken in which the carrier density is

conserved and an approximation to the distribution

function in terms of quasi-Fermi potentials, carrier tem-
peratures, and other fixed parameters is used that sat-

isfies the particle energy and temperature distributions

for each valley in the material. A model of a GaAs
MESFET, which illustrates the importance of the new
physical effects and achieves reasonable agreement
with experiment without use of adjustable parameters,
is presented as an example.
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Van der Pauw-type measurements with a specially de-
signed test structure, and spreading resistance meas-
urements, indicate that the sheet resistance directly

under a sintered 1% Si-AI/Si ohmic contact is lower
than the sheet resistance of the diffused layer away
from the contact. These results agree with transmis-

sion-line calculations made with measurements from
six-terminal Kelvin test structures, and allow an im-

proved calculation of the circuit-loading (or front con-
tact) resistance.
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Values of silicon resistivity calculated from spreading
resistance measurements agree with values of resis-

tivity determined from four-point measurements over a
range of dopant density from 9 x 1 0 to the 1 4th power,
to 2 X 10 to the 17th power/cc. The resistivity values
from the spreading resistance measurements were de-

termined solely using a mathematical expression

based upon a simple geometrical model, without the

need for a separate calibration. The measurements
were made using aluminum-silicon contact, have a
well-defined geometry. Arrays of such contacts were
also used to examine local resistivity variations. Two-
contact spreading resistance measurements are

shown to underestimate the amplitude of resistivity

variations compared to one-contact measurements.
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A computer program, TXYZ, for the thermal analysis of

semiconductor integrated circuits is presented and its

applications are discussed. The program makes use of

the closed form, analytic solution of the steady-state

heat flow problem for a rectangular three-layer struc-

ture with multiple heat sources on the top layer. The
temperature may be obtained for any point or set of

points in the structure and is useful in the determina-
tion of the steady-state thermal response of IC chips

and packages. ..Software Description: The model is

written in the FORTRAN programming language for

implementation on a DEC VAX 1 1 /785 Computer
using the VMS 4.4 operating system.
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A computer program, TXYZ, for the thermal analysis of

semiconductor integrated circuits is presented and its

applications are discussed. The program makes use of

the closed form, analytic solution of the steady-state

heat flow problem for a rectangular three-layer struc-

ture with multiple heat sources on the top layer. The
temperature may be obtained for any point or set of

points in the structure and is useful in the determina-

tion of the steady-state thermal response of IC chips

and packages.
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The paper describes an NMOS test chip, NBS-40, de-
signed for use in a graduate-level course in the meas-
urement of semiconductor parameters using test

structures. The rationale and objectives of a parameter
measurements course are discussed, and the organi-

zation and results of a course offered at the University

of Cincinnati are described. The test chip layout and
test structures are briefly described, and parameter
measurements using the test structures are discussed.
An NBS technical report describing the test chip has
been prepared and is available as a student reference.
Examples of recent measurement results obtained on
chips fabricated through the MOSIS service are pro-
vided to demonstrate the functionality of the chip.
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Results are reported for a single temperature Si-BP-Si

process which uses 0.2 and 0.4 micrometer of high re-

sistivity BP covered by a single 1-5 micrometer silicon

epitaxial layer on which PMOS devices were fabricat-

ed. Transistor and capacitor measurements were used
to characterize the quality of the silicon films. MOS
transistors manufactured on these layers did not work
properly. Device characteristics improved on thicker

silicon layers. Characteristics of devices fabricated on
5 micrometer silicon layers were comparable to those
of devices fabricated on bulk silicon processed at the

same time, indicating high quality silicon growth.
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Measurements and input data required for accurate

numerical simulation of MOS transistor characteristics

are described. Techniques for determining dopant
atom distributions, geometric parameters, and carrier

mobility in the channel are discussed. The results are

used to simulate the electrical characteristics of self-

aligned, silicon-gate, n-channel MOSFETs with phos-

phorus source-drains having channel lengths of 0.80

micrometer, 1.83 micrometers, and 8.17 micrometers.

It is possible to model the drain current for all of the

transistors studied without adjustable parameters. If

sufficiently accurate parameters are available, the

characteristics of submicron transistors can be pre-

dicted with plus or minus 5% accuracy.
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The paper describes the test structures, test results,

data analysis algorithms, and a developmental expert

system vi^hich can be used as a means of improving

selected aspects of process control. A prototype

expert system has been developed to allow rapid eval-

uation of selected portions of a 1 -micrometer fabrica-

tion process. Test results from custom designed test

chips containing a variety of structures comprise the

input to the expert system. The output is an English-

language process diagnosis. Examples of a diagnosis

provided by the expert system for selected portions of

a VLSI process are presented.
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The theory of band-gap narrowing, based on uniform

material, is shown to be invalid for devices with very

large doping gradients. Calculations also show that en-

hanced narrowing results from the built-in field.
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Earlier models have successfully modeled currents as-

sociated with device degradation due to channel hot-

electrons. In the work, a high accuracy two-dimension-
al model of a silicon MOSFET is combined with a
model of the Si02-Si interface which includes both the
energy dependence of the interface traps within the
silicon bandgap and the positional dependence of the
oxide charge and the interface traps along the channel
of the transistor. The model allows the effects of chan-
nel hot-electrons on the subthreshold, linear, and satu-
ration region after injection of the device to be mod-
eled without introducing free parameters.
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Numerical models have been developed for Si MOS-
FETs which achieve high accuracy and retain numeri-

cal stability and physical flexibility. The methods used
in these models can be applied to GaAs MESFETs to

yield a computer model which retains the accuracy and
robust numerical properties of two-dimensional Si

MOSFET models, yet retains most of the physical

detail of Monte Carlo simulation. Two significant differ-

ences between this model and previous models result.

First, by incorporating intraband scattering directly,

high field regions of the device are seen to be dominat-

ed by alternate regions in which conduction by central

valley and satellite valley electrons dominate. Second,
the two-dimensional field shape in the part of the tran-

sistor between the gate and the drain is critical in cal-

culating the intraband scattering and in determining

the average effective mobility.
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A new method to determine the specific contact resis-

tivity of metal-semiconductor contacts has been devel-

oped. It allows the separation of the total series resist-

ance between two contacts into the contributing com-
ponent resistances. The principle of the method is the

subtraction of the semiconductor spreading resistance

from the total two-contact resistance. This requires

geometrically well-defined small contacts that are fab-

ricated precisely by lithographic methods. Using this

method, accurate values were obtained for the specific

contact resistivity of an aluminum-1. 5-percent silicon

alloy to p-type silicon wafers. The specific contact re-

sistivity values are lower than previously published

values obtained using earlier methods in which parasit-

ic and nonideal effects could not be quantified or elimi-

nated. The lower values indicate that contact resist-

ance has a less limiting effect on the performance of

integrated circuits than presently believed.
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Acoustic Emission Thermal Shock Test for Hybrid
Microcircuit Packages.
Final rept.,

G. G. Harman. 1987, 5p
Pub. in Nondestructive Testing Handbook, pt5 p365-
369 1987.

Keywords: 'Glass to metal seals. Hermetic seals.

Thermal shock. Microelectronics, Tests, 'Acoustic
emission testing, 'Hybrid circuits.

An acoustic-emission-monitored test for hybrid micro-

circuit package integrity was developed. It consists of

a hot stage operating at 400 C, a special water-cooled
acoustic-emission detector mount, and appropriate

signal recording equipment. In use, the detector is cou-
pled to the back of a hybrid package and both are set

on the hot stage for approximately 30 s. Any acoustic-

emission signals indicate thermal excursion damage to

the glass-metal seals. The acoustic-emission signals

were correlated with both room temperature and 1 25 C
leak tests of the packages.
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Acoustic Emission Test for Microelectronic Tape
Automated Bonding.
Final rept.,

G. G. Harman. 1987, 4p
Pub. in Nondestructive Testing Handbook, pt4 p361-
364 1987.
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Microelectronics, Bonding, 'Acoustic emission testing.

An acoustic-emission (AE) test method for tape auto-

mated bonding (TAB) integrity has been developed. It

consists of a precision testing machine that simulta-

neously applies a clamping force on the semiconduc-
tor chip and a lifting force on the electrical intercon-

necting leads. Acoustic-emission signals are transmit-

ted through a waveguide to the detector. The system
also permanently forms (raises) the leads, which is a
normal requirement for TAB devices. Large acoustic-

emission signals occur when a lead breaks, a bump
lifts, or a weld crack propagates. Appropriate AE signal

processing is also discussed.
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Electromlgration Guidelines for (t sub 50) Meas-
urements.
Final rept.,

H. A. Schafft. 1986, 13p
Pub. in Proceedings of Wafer Reliability Assessment
Workshop, Lake Tahoe, CA., October 19-22, 1986,

P149-161.
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No abstract available.
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Developmental Expert System for Test Structure
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Cresswell. 1988, 4p
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) International Conference on
Microelectronic Test Structures, Long Beach, CA.,

February 22-23, 1 988, pi 60-1 63.
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tems, Chips(Electronics).

The paper describes a developmental expert system,

rule generation techniques, a test chip, data handling

methods, and statistical data reduction techniques for

characterizing the performance of a 1 -micrometer li-

thography process. Examples of test results and an
expert system diagnosis are given.
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Microelectronic Test Structure for Thickness De-
termination of Homogeneous Conducting Thin
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essing.
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Pub. in Proceedings of IEEE (Institute of Electrical and
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The paper describes a new test structure for use in

determining the thickness of a uniform conducting film.

The structure incorporates the van der Pauw cross

method to determine the effective sheet resistance of

a vertical, uniformly doped cross section of a polysili-

con film and a bridge resistor to determine thickness of

the film. By using a composite structure, which con-
sists of the vertical cross structure and a conventional

planar cross-bridge test structure, it is possible to

obtain the thickness, linewidth, and resistivity of a con-

ducting line.
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'Electromigratlon.

The thermal interaction between electromigratlon test

structures on a test chip, when subjected to a high cur-

rent-density stress, must be considered when making
median-time-to-failure measurements.

800,673

PB88-200373 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Test Circuit Structures for Characterizing the Ef-

fects of Localized Hot-Carrier-Induced Charge in

VLSI (Very Large-Scale Integration) Switching Cir-

cuits.

Final rept.,

J. S. Suehle, and K. F. Galloway. 1988, 6p
Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) International Conference on Microelectronic

Test Structures, Long Beach, CA., February 22-23,

1988, pi 26-1 31.
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MOSFET.

Data are presented that were collected from test cir-

cuit structures that were hot-carrier-stressed under
conditions existing in actual VLSI switching circuits. It

is shown that the localized nature of hot-carrier-in-

duced damage to n-channel MOSFETs must be con-

sidered to accurately model these data by computer
circuit simulations.
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Designing Microelectronic Welds for Acoustic
Emission Testability.

Final rept.,

G. G. Harman. 1987, 2p
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No abstract available.
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The article, based on an introductory talk at the sym-
posium, points out the needs for standards in the semi-

conductor industry and briefly describes the activities

of the organizations that develop them. The direct co-

operation between the several organizations in the

world active in semiconductor standards development
is briefly described. Readers are invited to join these
development activities.
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CMOS Process Monitor.
Final rept.,

M. G. Buehler, L. W. Linholm, V. C. Tyree, R. A.
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1988, 5p
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integration, Chips(Electronics), CMOS.

A CMOS Process Monitor, consisting of eight basic

test structures, has been prepared to acquire key
CMOS parameters to assist in VLSI wafer acceptance.
The test structures can be probed using a 2 by N probe
pad array and can be arranged to fit into either the inte-

rior or the scribe lane of an integrated circuit chip. In

order to facilitate the general use of the monitor, a doc-

ument is being prepared that describes its design,

layout, measurement, and analysis. The paper de-

scribes the structures included in the monitor, the

methodology used to create the monitor, and test re-

sults from the monitor.
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Steady-State Model for the Insulated Gate Bipolar
Transistor.
Final rept.,
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1987, 17p
Pub. in Proceedings of International Workshop Physics

of Semiconductor Devices (4th), Madras, India, De-
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MOSFET.

The power Insulated Gate Bipolar Transistor (IGBT) is

a switching device designed to overcome the high on-

state loss of the power MOSFET. The IGBT behaves
as a bipolar transistor which is supplied base current

by a MOSFET. The bipolar transistor of the IGBT has a
wide base with the base contact at the collector edge
of the base and is operated with its base in high-level

injection. The usual bipolar transistor models are not

adequate for the IGBT. The paper describes a model
for the IGBT developed using ambipolar transport.

800,678
PB88-228358 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Semiconductor Electronics Div.

Statistics for Electromigratlon Testing.
Final rept.,

H. A. Schafft, J. A. Lechner, B. Sabi, M. Mahaney,
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A comprehensive statistical basis is given for the

design and conduct of electromigratlon stress tests

that allows for the efficient use of test parts, equip-

ment, and test time. It shows how to select the size of

the sample, the required control of the stress condi-

tions, and the number of failures required before halt-

ing the test in order to characterize metallization inter-

connects with a quantifiable level of confidence. The
results are applicable to any failure mechanism for

which the failure times obey a Normal or a log-Normal
distribution.
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Influence of Electrical Fields on Diffusion of

Donors and Acceptors in Semiconductor Junc-
tions.

Final rept.,

P. H. E. Meijer, M. Keskin, and M. Napiorkowski.
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Pub. in Jnl. of Applied Physics 63, n5 pi 608-1 61 3, 1
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tential, Ouantum statistics. Reprints.

Diffusion in semiconductor junctions (hetero, homo,
and graded) is influenced by the fields present in the
junction. The potential, present in the junction is deter-

mined by the Poisson equation, in which the charge
density depends on the internal potential. This poten-
tial is determined by Fermi-Dirac statistics applied to

the valence band, the conduction band, and the impu-
rity levels in, and near, the junction. The authors utilize

the complete set of equations, rather than the stand-
ard simplified model based on the use of impurity

levels only. Solution of the problem is accomplished in

two ways: first, a number of possible approximations
are evaluated and discussed; second, the equations
are solved numerically and the results are compared
with the previously made approximations. Special at-

tention is paid to the case of a graded junction.

General
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The document describes the procedures used at NBS
to calibrate solid-state dc voltage standards in terms of

the U.S. Legal Volt. The process involves calibrating

client standards at NBS approximately 10 times over a
two week period. The operational procedures and ap-

paratus used to compare the client standards to the

U.S. Legal Volt are discussed in detail.
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Standards, v93 n1 p53-60 Jan-Feb 88.

Keywords: 'Phase meters, 'Standards, Phase angle.

Alternating current. Signal generators, 'Calibration,

Calibration standards, US NBS, Uncertainty.

To provide a phase meter calibration service, a phase
angle calibration standard has been developed at

NBS. This standard is a signal generator with two si-

musoidal outputs and uses direct digital synthesis to

generate the signals. The phase angle between the

two sinusoids is determined by the input parameters in

the calculation of the sets of digital values from which
the analog output is synthesized. An auto-zero com-
pensation mode corrects the residual phase differ-

ences in the two output channels. The phase resolu-

tion is better than 0.002 deg. over a frequency range

from 2 Hz to 5 kHz and 0.005 deg. from 5 to 50 kHz.

Phase meter calibration data are fitted to a linear

model from which appropriate corrections for the

phase meter readings can be derived. Statistical treat-

ment of the data provides an estimate of the uncertain-

ty of the corrected phase meter readings relative to the

phase angle calibration standard.
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This is the thirteenth issue of a quarterly publication

providing information on technical work of the National

Bureau of Standards Center for Electronics and Elec-

trical Engineering. This issue contains reports on:

Semiconductor technology: Fast signal acquisition,

processing, & transmission; Electrical systems; Elec-

tromagnetic interference and additional information in-

cluding the 1 988 CEEE calendar.
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New Approach to Volumes Irradiated by Unknown
Sources.
Final rept.,

J. Randa, and M. Kanda. 1987, 9p
Pub. in IEEE (Institute of Electrical and Electronic Engi-

neers) Transactions on Electromagnetic Compatibility

EMC-29, n4 p273-281 Nov 87.

Keyvi/ords: * Electromagnetic fields, Maxwells equa-
tions. Reprints, Successive overrelaxation method. III

posed problems. Numerical solution.

The authors suggest an approach to the characteriza-

tion of electromagnetic (EM) environments irradiated

by unknown sources. The approach is based on the

numerical solution of Maxwell's equations subject to

the constraints imposed by the measured values of the

field at a small number of measurement points and by
boundary conditions. A thorough examination of a
method for the numerical solution is presented. The
examples attempted to demonstrate the approach but

reveal deficiencies in the numerical method. Possible

future directions are suggested.
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Pub. in IEEE (Institute of Electrical and Electronics En-
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The technology of Josephson voltage standards has
been extended to an array of 14,184 junctions which is

capable of generating over 150,000 quantized voltage
levels spanning the range from -12 to -1-12 V. This
makes possible the direct calibration of 10-V Zener
reference standards without the use of a voltage divid-

er.
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Precision of Series-Array Josephson Voltage
Standards.
Final rept.,

R. L. Kautz, and F. L. Lloyd. 1987, 3p
Pub. in Applied Physics Letters 51, n24 p2043-2045,
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Comparison of two series-array Josephson voltage
standards operated at over 1 V shows that they differ

in voltage by less than 2 parts in 10 to the 17th power.
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This is the twentieth issue of a quarterly publication
providing information on the technical work of the Na-

tional Bureau of Standards Center for Electronics and
Electrical Engineering. The issue of the CEEE Techni-
cal Progress Bulletin covers the third quarter of calen-

dar year 1987. Abstracts are provided by technical

area for both published papers and papers approved
by NBS for publication.
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A set of multijunction thermal converters (MJTCs)
have been established as the NBS primary ac-dc
transfer standards for ac current and voltage measure-
ments. The choice is based upon the advantages of

the MJTCs, the development of an improved emf com-
parator, an extensive series of intercomparisons, and
numerous supporting investigations.
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F. L. Walls, and D. W. Allan. 1986, 7p
Pub. in Proceedings of IEEE (Institute of Electrical and
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The characterization of frequency stability in the time-

domain and frequency-domain are briefly defined, and
their relationships are explained. Techniques for

making precise measurements of frequency fluctua-

tions in oscillators, multipliers, dividers, amplifiers, and
other components are discussed. Particular attention
is given to methods of calibration which permit accura-
cies of 1 dO or better to be achieved when measuring
in the frequency-domain. Common pitfalls to avoid are
also covered, and efficient time-domain techniques
are explained.

800,689
PB88-189261 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.
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The authors present a short biography of Professor
Robert H. Cole in honor of his seventieth birthday.
They review his career as a scientist and teacher, and
present his major accomplishments in the study of di-

electric phenomena in matter. He has made major
contributions to the study of solids, liquids, and gases
both as dielectrics and as their molecular behavior. He
made many experimental innovations as well as
adding to theoretical understanding. A chronological
bibliography of his work is included.
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Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
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Establishing standards for electromagnetic (EM) field

measurements is a multifaceted endeavor which re-

quires measurements made (1) in anechoic chambers,
(2) at open-sites, and (3) within guided wave struc-

tures, and the means to transfer these measurements
from one situation to another. The underlying princi-

ples of these standard measurements and transfer

standards fall into one of the two categories: (1) meas-
urements, and (2) theoretical modeling. The three
measurement topics and field transfer standards men-
tioned above and discussed, with the guided wave
structures being restricted to the TEM cell. The fre-

quencies considered here range from 10 kHz to 18
GHz (and upward) and are dependent upon the physi-

cal constraints imposed by our ability to implement an
actual measurement, subject to the conditions im-

posed by rigorous electrodynamic theory in a given an-

alytical model.
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A new broad-band electric-field probe, capable of ac-
curately characterizing and quantifying electromagnet-
ic fields, has been developed at the National Bureau of

Standards. The probe's 8-mm resistively tapered
dipole elements allow measurement of electric fields

between 1 and 1600 V/m from 1 MHz to 15 GHz, with

a flatness of plus or minus 2 dB. A mutually orthogonal
dipole configuration provides an overall standard devi-

ation in isotropic response, with respect to angle, that

is within plus or minus 0.3 dB. Both the theoretical and
development aspects of this prototype electric-field

probe are discussed in the paper.
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Various designs are considered for electric-field

probes for the frequency range 26-1 10 GHz. Two par-

ticular designs are investigated in some detail. A resis-

tively tapered dipole antenna with a diode detector
shows promise for frequencies up to about 40 GHz.
The second design is based on a fiber-optically sensed
temperature sensor to detect the heating of a resistive

strip. It its sensitivity can be increased significantly, this

design may be capable of operating to frequencies
above 100 GHz.
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tions.

The present status of theoretical calculations of excita-

tion and ionization coefficients for electrons in some of

the simpler molecular gases and their mixtures used
as dielectrics are reviewed. Illustrative comparisons
with experiment are made. Detailed discussions of

cross section data and results of Boltzman calcula-

tions are presented for N2, 02, dry air, moist air and
SF6. References to other gases are cited.
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Errors.

Results are reported of a study of electric-field-meter

(EFM) errors in complex electromagnetic environ-

ments. Two types of errors are considered-errors in

the measured electric field for a common EFM design,

and errors in the assumption of equal electric and
magnetic energy densities in a multiple-plane-wave
environment. Typical errors in both cases are approxi-

mately one-half to three dB, but in some circum-
stances they can exceed 1 0 dB.
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Standards to Achieve Traceability to National
Standards.
Final rept.,

T. F. Leedy, and B. A. Bell. 1988, 7p
Sponsored by Naval Weapons Center Corona Annex,
CA.
Pub. in Proceedings of Measurement Science Confer-
ence, Long Beach, CA., January 28-29, 1988, p307-
313.

Keywords: "Standards, Electrical measurement. Low
frequencies, "Transport standards, "Automatic test

equipment. Calibration, US NBS, Intercomparison.

Technical objectives are presented for a proposed
transport standard to establish direct traceability of se-

lected low-frequency electrical quantities between the
National Bureau of Standards (NBS) and automatic
test systems including the calibration laboratories that

support these automatic test systems. The transport

standard would consist of precision ac and dc voltage
and frequency sources and could also include more
specialized measurement modules in future versions.

The transport standard would allow the intercompari-
son of dc voltage, ac (rms) voltage, total harmonic dis-

tortion, phase, and frequency measurements made
using ATE systems.

800.696
PB88-194956 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Broadband, Electric-Field Probe Using Resistively
Tapered Dipoles, 100 kHz - 18 GHz.
Final rept.,

M. Kanda, and L. D. Driver. 1986, 4p
Pub. in Proceedings of the IEEE (Institute of Electrical

and Electronics Engineers) MTT-S International Micro-
wave Symposium Digest, Baltimore, MD., June 2-4,

1986, P621-624.

Keywords: "Electric fields. Electromagnetic fields,

Dipole antennas. Broadband, Design, Performance,
Medium frequencies. High frequencies. Very high fre-

quencies, Ultrahigh frequencies. Superhigh frequen-
cies, *Probes(Electromagnetic), Calibration.

The paper discusses the theoretical, design, fabrica-

tion, evaluation, and calibration aspects of a prototype
broadband electric-field probe. Its resistively tapered
miniature dipole elements allow measurement of elec-

tric fields between 1 and 1600 V/m from 1 MHz to 15
GHz, with a flatness of + or - 2 dB and an isotropic

response of + or - 0.3 dB.

800,697
PB88-196530 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Electronics and Electrical Engineering.
Center for Electronics and Electrical Engineering
Technical Publication Announcements Covering
Center Programs, July to September 1987,
E. J. Walters. Apr 88, 27p NBSIR-88/3748
See also PB88-1 83991.

Keywords: "Electrical engineering, "Electronics, An-
tennas, Electrical engineering. Instrumentation,

Lasers, Magnetics, Microwaves, Optical fibers. Semi-
conductors, Superconductors.

This is the fourteenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Bureau of Standards Center for Electronics and
Electrical Engineering. The issue of the Center for

Electronics and Electrical Engineering Technical Publi-

cation Announcements covers the third quarter of cal-

endar year 1987. Abstracts are provided by technical

area for papers published this quarter.

800,698
PB88-204888 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Circular Array for Plane-Wave Synthesis.
Final rept.,

D. A. Hill. 1988, 6p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Electromagnetic Compatibil-

ity 30, n1 p3-8 Feb 88.

Keywords: "Plane waves, Fourier series. Arrays, Syn-
thesis, Reprints, Matrix inversion.

A circular array of electric line sources was analyzed
for generating a uniform plane wave in the interior

region of the array. Identical results for the synthesized
element weightings are obtained using matrix inver-

sion or a Fourier series technique. A physical optics

approximation for the element weightings is also pre-

sented, but it yields a much poorer result for the syn-

thesized field. The angle of arrival of the plane wave
can be scanned by recalculating the element weight-
ings, and the quality of the field is maintained. Fre-

quency scanning is also possible, but the number of

array elements limits the maximum frequency.

800,699
PB88-211149 PCA04/MFA01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Electromagnetic Fields Radiated from Electrostat-
ic Discharges: Theory and Experiment.
Technical note (Final),

P. F. Wilson, A. R. Ondrejka, M. T. Ma, and J. M.
Ladbury. Feb 88, 73p NBS/TN-1314
Also available from Supt. of Docs, as SN003-003-
02864-9

Keywords: "Electric discharges, "Electromagnetic
fields. Electric fields. Magnetic fields. Mathematical
models, "Electrostatic discharges. Electric dipoles.

Time domain.

The fields radiated by electrostatic discharges (ESD)
are studied both theoretically and experimentally. The
ESD spark is modeled theoretically as an electrically

short, time dependent, linear dipole situated above an
infinite ground plane. Experimentally, sparks of varying

voltages are generated by a commercially available

simulator and used to excite a number of targets in-

cluding (1) the extended inner conductor of a coaxial

cable mounted in a ground plane, (2) direct discharges
to a ground plane, (3) indirect radiation from a large

metal plate, (4) a metal chair over a ground plane, and
(5) a metal trash can. Results show that relatively low-

voltage sparks (2-4 kV) excite the strongest radiated

fields. This suggests that the spark fields can pose a
significant interference threat to electronic equipment
into the gigahertz range.

800,700
PB88-217922 Not available NTIS

National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Isotropic Electric-Field Probe with Tapered Resis-
tive Dipoles for Broadband Use, 100 kHz - 18 GHz.
Final rept.,

M. Kanda, and L. Driver. 1986, 6p
See also PB88-1 89659.
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) International Symposium on
Electromagnetic Compatibility, San Diego, CA., Sep-
tember 16-18, 1986, p256-261.

Keywords: "Electromagnetic fields, "Electric fields.

Electrical measurement, Dipole antennas. Broadband,
Low frequencies. Medium frequencies. High frequen-
cies, Very high frequencies. Superhigh frequencies. Ul-

trahigh frequencies, "Probes(Electromagnetic).

A new broadband electric-field probe, capable of accu-
rately characterizing and quantifying electromagnetic
(EM) fields, has been developed at the National
Bureau of Standards (NBS). The probe's 8-mm resisti-

vely tapered dipole elements allow measurement of

electric fields between 1 and 1 ,600 V/m from 1 MHz to
1 5 GHz, with a flatness of plus or minus dB. A mutually
orthogonal dipole configuration provides an overall

standard deviation in isotropic response, with respect
to angle, that is within plus or minus 0.3 dB. Both the
theoretical and developmental aspects of this proto-
type electric-field probe are discussed in the paper.

800,701
PB88-225636 PC A06/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

NBS (National Bureau of Standards) Measurement
Services: NBS Phase Angle Calibration Services.
Special pub. (Final),

R. S. Turgel, J. M. Mulrow, and D. F. Vecchia. May
88, 117p NBS/SP-250/26
Also available from Supt. of Docs as SN003-003-
02871-1. Library of Congress catalog card no. 88-

600501 . Prepared in cooperation with National Bureau
of Standards (NEL), Boulder, CO. Statistical Engineer-
ing Div.

Keywords: "Phase meters, "Phase angle. Computer
programs. Standards, Basic programming language,
"Calibration, US NBS.

The National Bureau of Standards (NBS) offers a cali-

bration service for audio-frequency phase meters. The
calibrations are based on a phase angle standard de-

veloped at NBS that generates two sinusoidal signals,

over a frequency range of 2 hertz to 50 kilohertz, dis-

placed relative to one another by a precisely known
phase angle. The signal amplitudes are independently

adjustable on each channel from 0.5 volts to 1 00 volts.

The angular resolution is better than 0.002 deg at the

low end of the frequency range and decreases to

0.005 deg at the high end. The uncertainty of the

phase angle between the two signals generated by the

standard varies from 0.005 deg to 0.04 deg depending
on frequency and amplitude. Using the phase angle
standard, phase meter readings are obtained at select-

ed test points. From the calibration data, the phase
meter response characteristic is determined and is

compared to that of an ideal meter having a linear

chiaracteristic. If the phase meter response conforms
to the linear model, a straight-line calibration curve is

derived from the data and serves to calculate correct-

ed readings. From the statistical parameters associat-

ed with the calibration curve, it is possible to estimate

the limits of offset between the calibrated meter and
the calibration standard. By extension, the uncertainty

of readings of the phase meter in the user's laboratory

can be estimated.

800,702
PB88-228127 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

NBS (National Bureau of Standards) Initiatives in

TMDE/ATE (Test, Measurement, and Diagnostic
Equipment/Automatic Test Equipment) Diagnos-
tics.

Final rept.,

O. Petersons. 1988, 5p
Pub. in Proceedings of National Security Industrial As-

sociation Diagnostics/ Prognostics Symposium, Alex-

andria, VA., October 20-21 , 1 988, pi 91 -1 95.

Keywords: Electromagnetic interference. Measure-
ment, "Automatic test equipment, Calibration, US
NBS.
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General

NBS programs relevant to test, measurement, and di-

agnostic equipment (TMDE) and automatic test equip-

ment (ATE) diagnostics are divided into two areas. The
first area involves basic measurement tools and meth-

ods (data converter characterization, digital synthesis

of signals, sampling techniques, and pulse standards).

The second area involves applications (waveform re-

corder characterization, ATE verification, test proce-

dures for tsid samples, calibration testing strategies) to

TI^DE, ATE, and complex systems in general.

800,703
PB88-228135 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

New Method for Measuring the Stochastic Proper-
ties of Corona and Partial Discharge Pulses.
Final rept.,

R. J. Van Brunt, and S. V. Kulkarni. 1988, 5p
Sponsored by Department of Energy, Washington, DC.
Div. of Electric Energy Systems.
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) International Symposium on
Electrical Insulation, Cambridge, MA., June 5-8, 1988,

p233-237.

Keywords: 'Electric corona, 'Electric discharges, Sto-

chastic processes. Probability distribution functions.

Electrical measurement, Trichel pulses.

A new computer based method for measuring the sto-

chastic properties of corona and partial discharge

pulses is described. The method allows direct meas-
urement of a set of conditional probability distributions

that reveal correlations among successive pulse am-
plitudes, pulse time separations, and between pulse

amplitudes and time separations. Application of the

method to an investigation of ultra-violet sustained

negative-corona (Trichel) pulses in air has shown the

existence of strong correlations between pulse ampli-

tudes and subsequent pulse time intervals as well as
between amplitudes of successive pulses. The ob-
served correlations are consistent with existing models
for Trichel-pulse formation.

800,704
PB88-232913 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Electronics and Electrical Engineering.
Center for Electronics and Electrical Engineering
Technical Progress Bulletin Covering Center Pro-
grams, October to December 1987 with 1988 CEEE
Events Calendar,
E. J. Walters. Jun 88, 41 p NBSIR-88/3762
See also PB88-1 83991.

Keywords; 'Electronics, 'Electrical engineering. Me-
trology, Signal processing. Bibliographies, Supercon-
ductors.

The report is the twenty-first issue of a quarterly publi-

cation providing information on the technical work of

the National Bureau of Standards Center for Electron-
ics and Electrical Engineering. The issue of the CEEE
Technical Progress Bulletin covers the fourth quarter
of calendar year 1987. The issue contains abstracts
for all Center papers released for publication by NBS in

the quarter and citations and abstracts for Center
papers published in the quarter. Entries are arranged
by technical topic as identified in the table of contents
and alphabetically by first author under each subhead-
ing within each topic. Unpublished papers appear
under the subheading 'Released for Publication'.

Papers published in the quarter appear under the sub-
heading 'Recently Published'. Following each abstract
is the name and telephone number of the individual to

contact for more information on the topic (usually the
first author). The issue also includes a calendar of

Center conferences and workshops planned for calen-
dar year 1 988 and a list of sponsors of the work.

800,705
PB88-238746 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Comparison between Near-Field Shielding-Effec-
tiveness Measurements Based on Coaxial Dipoles
and on Electrically Small Apertures.
Final rept.,

P. F. Wilson. 1988, 6p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Electromagnetic Compatibil-
ity 30, n1 p23-28 Feb 88.

Keywords; 'Electromagnetic shielding. Effectiveness,
Comparison, Electrical measurement, Magnetic di-

poles. Apertures, Reprints, Electric dipoles. Near field.

The near-field shielding effectiveness (SE) of a materi-

al may be measured by placing it between two closely

spaced dipoles (electric or magnetic) and noting the

resulting insertion loss. An alternative approach is to

cover an electrically small aperture with the test mate-
rial and to measure the resulting loaded aperture po-

larizability (electric or magnetic), as is done in a dual

TEM cell. Expressions are developed herein which
relate these two configurations.

800.706
PB88-239447 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Automated System for Electromagnetic Field Gen-
eration and Immunity Testing.
Final rept.,

E. J. Vanzura. 1988, 8p
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Instrumentation/Measurement
Technology Conference, San Diego, CA., April 19-22,

1988, p3-10.

Keywords: 'Electromagnetic fields. Electromagnetic

testing, 'Electromagnetic susceptibility,

Probes(Electromagnetic), Computerized control sys-

tems.

An interactive computer-controlled system has been
constructed for radiated immunity measurements. It

can set up a desired unperturbed field strength at a
point in space and simultaneously measure field

strengths and polarizations at up to ten different posi-

tions. Field mapping experiments have been per-

formed with the system in an anechoic chamber, a par-

tially loaded shielded room, and an unloaded shielded

room. Results confirm dramatic improvement in spatial

field uniformity as more absorber is used. The frequen-

cy range of interest is 50 to 200 MHz because this is a

particularly difficult frequency band in which to perform
reliable immunity tests. The measurement system can
be used in conjunction with many other facilities, such
as a TEM cell, an open field site (ground screen) or a

reverberating chamber, and can be used to test at fre-

quencies from the low kHz up to 2 GHz.

800,707
PB88-239454 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

High Frequency Electric Field Probe Development.
Final rept.,

J. Randa, M. Kanda, D. Melquist, R. M. Sega, and J.

D. Norgard. 1988, 7p
Sponsored by Naval Ocean Systems Center, San
Diego, CA.
Pub. in Proceedings of International Conference on
Electromagnetic Compatibility, Washington, DC, May
10-12, 1988, pT15.31-T15.37.

Keywords; 'Electric fields. Electrical measurement.
Temperature measurement. Fiber optics. Millimeter

waves, 'Probes(Electromagnetic), Superhigh frequen-
cy. Extremely high frequency. Sensors.

Various designs have been considered for electric-

field probes for the frequency range 26-110 GHz. A
fiber optic temperature sensor to detect the heating of

a resistive strip was designed, built, and tested. With
increased sensitivity, the design may be capable of op-
erating throughout the range.

800,708
PB88-239546 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

International Comparison of Power Meter Calibra-
tions Conducted in 1987.
Final rept.,

W. J. M. Moore, E. So, P. N. Miljanic, N. M. Oldham,
and R. Bergeest. 1988, 2p
Sponsored by Institute of Electrical and Electronics
Engineers, Inc., New York.

Pub. in CPEM '88 Digest, p341 -342 1988.

Keywords; 'Power meters. Wattmeters, Standards,
Reprints, 'Calibration, Interlaboratory comparisons.

The results of an intercomparison of power meter cali-

brations conducted during 1987 between the National
Research Council, Ottawa, the National Bureau of

Standards, Gaithersburg, and the Physikalisch Tech-
nische Bundesanstalt, Braunschweig, using a time-di-

vision multiplier watt-converter developed at the Insti-

tute Mihailo Pupin, Belgrade, are described. The meas-
urements were made at 120 volts, 5 amperes, 50 and

60 hertz, at power factors of 1.0, 0.5 lead and lag, and
0.0 lead and lag. An agreement between the laborato-

ries of better than 20 parts in a million is indicated.

800.709

PB88-239561 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Audio-Frequency Current-Comparator Power
Bridge.
Final rept.,

N. M. Oldham, O. Petersons, and B. C. Waltrip.

1988, 1p
Pub. in CPEM '88 Digest, p48 1 988.

Keywords; 'Power measurement. Audio frequencies.

Electric bridges. Comparator circuits, Reprints, Super-
low frequency, Ultralow frequency. Very low frequen-

cy.

A system for performing active and reactive power
measurements from 50 Hz to 20 kHz is described. The
technique is an extension of a power bridge based on
a current comparator capacitance bridge that was
originally restricted to power frequencies. A digitally-

synthesized dual-channel signal source provides the
required voltage and current signals.

800,710

PB88-239579 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Accurate RF Voltage Measurements Using a Sam-
pling Voltage Tracker.
Final rept.,

T. M. Souders, and P. S. Hetrick. 1988, 2p
Sponsored by Institute of Electrical and Electronics

Engineers, Inc., New York.

Pub. in CPEM '88 Digest, p270-271 1988.

Keywords: 'Voltage measuring instruments. Ultrahigh

frequencies. Superhigh frequencies. Extremely high

frequencies. Radio frequencies. Reprints, Sampling
voltage trackers.

The rf voltage measurement capability of an equivalent

time sampling system is described. The frequency
range investigated is 1 to 100 MHz. Over this range,

the measured errors, determined by ac/dc thermal

transfer, are within the stated uncertainties presently

provided by NBS for thermal converter calibrations.

The system offers several advantages over conven-
tional thermal transfer techniques; ac/dc transfers are

not required, loading and transmission line problems
are reduced, and direct measurement of voltages from
2 V to as low as 1 0 mV are possible.

800,711

PB88-243167 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Electronics and Electrical Engineering.

Center for Electronics and Electrical Engineering
Technical Publication Announcements Covering
Center Programs, October to December 1987, with
1988 CEEE Events Calendar,
E. J. Walters. Jul 88, 28p NBSlR-88/3825
See also PB88-1 96530.

Keywords; 'Bibliographies, Semiconductor devices.

Electromagnetic interference, Signal processing,

Semiconductors(Materials), Metrology, Microwaves,
Electrooptics, Abstracts, 'Electrical engineering,

'Electronics.

This is the fifteenth issue of a quarterly publication pro-

viding information on the technical work of the Nation-
al Bureau of Standards Center for Electronics and
Electrical Engineering. The issue of the Center for

Electronics and Electrical Engineering Technical Publi-

cation Announcements covers the fourth quarter of

calendar year 1987. Abstracts are provided by techni-

cal area for papers published this quarter. Broad sub-
ject headings include the following; Semiconductor
technology program; Fast signal acquisition, process-
ing, and transmission; Electrical systems; Electromag-
netic interference.

800.712

PB88-246715
(Order as PB88-246707, PC A04)

National Bureau of Standards, Gaithersburg, MD.
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General

Improvement in the Reliability of Standard Cell En-
closures,
B. F. Field, and L. Ruimin. 18 Feb 88, 5p
Included in Jnl of Research of the National Bureau of

Standards, v93 n4 p533-537 1 988.

Keywords: 'Temperature control, 'Enclosures,
Reliability(Electronics), Controllers, Ovens, 'Standard
cells, "Voltage standards.

The authors describe the design of a new temperature-

regulation circuit, which is used as an outer oven con-

troller for new standard cell enclosures, with the em-
phasis on improving the reliability of the temperature
control. A redundant protection circuit is used to pre-

vent loss of temperature control caused by component
failures in the controller. The temperature control of

the outer oven of the enclosure is better than 0.4 mK
per deg C change in ambient temperature. When used
with the additional inner controller the sensitivity of the

cell temperature to the ambient temperature is Im-

proved to 20 micro K/deg C. The paper describes in

detail the new circuit, summarizes the enclosure con-
struction, and presents data on the performance of the

system.

800,713
PB89-101455 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Surge Testing: Don't Kid Yourself, Don't Kill Your-
self.

Final rept.,

F. D. Martzloff. 1988, 4p
Sponsored by Interference Control Technologies, Inc.,

Gainesville, VA.
Pub. in EMC Technology and Interface Control News
7, n5 p35-38 Jul/Aug 88.

Keywords: 'Surges, 'Tests, 'Electromagnetic com-
patibility. Reprints, 'Surge suppressors.

Increasing awareness of the sensitivity of electronics

to surge effects has led to a proliferation of surge sup-
pressors on the market. Confronted with a difficult

choice, some users are evaluating the performance of

these devices by surge testing. However, the tech-

niques involved in these tests are different from typical

EIVIC testing because of the single-shot nature of the

event and because of the potential personnel hazards
involved in surge testing. The article presents a brief

overview of surge testing, focusing on the techniques
required in performing valid tests under safe condi-

tions.

800.714
PB89-101489 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Understanding Reverberating Chambers as an Al-

ternative Facility for EMC Testing.
Final rept.,

M. T. Ma. 1988, 13p
Pub. in Jnl. of Electromagnetic Waves and Applica-

tions 2, n3/4 p339-351 1988.

Keywords: 'Electromagnetic compatibility, 'Test facili-

ties, Electrical measurement. Electric fields. Reprints,

'Reverberation chambers. Quality factors.

A relatively new facility called a reverberating cham-
ber, designed for EMC testing, is described. The pur-

pose is to create a statistically uniform electric field

inside a metal enclosure for testing radiated suscepti-

bility or immunity of equipment. Design criteria in terms
of the number of cavity modes, mode density, and
composite quality factor are presented in details in

order to understand the physical Insight and to en-

hance interpretations of measurement results. Recent
experimental data are included to illustrate the under-
lying principle.

800,715
PB89-101505 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Josephson ac Voltmeter.
Final rept.,

R. L. Peterson, and N. U. Oldham. 1988, 7p
Pub. in Jnl. of Applied Physics 63, n1 0 p4804-481 0, 1

5

May 88.

Keywords: 'Voltmeters, Josephson junctions. Alter-

nating current. Reprints, High temperature supercon-
ductivity. Voltage standards.

A new technique is proposed for accurate measure-
ment of ac voltages with Josephson junctions. Based

on the counting of pulses generated by a Josephson
junction, the method may be capable of precision at

the ppm level for frequencies less than 1 00 kHz.

800716
PB89-103683 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Electronics and Electrical Engineering.

Center for Electronics and Electrical Engineering
Technical Progress Bulletin Covering Center Pro-
grams, January to March 1988 with 1988 CEEE
Events Calendar,
E. J. Walters. Jul 88, 34p NBSIR-88/3815
See also PB88-232913.

Keywords: 'Electronics, 'Electrical engineering. Me-
trology, Antennas, Semiconductor devices. Supercon-
ductors, Electromagnetic interference. Bibliographies.

The report Is the twenty-second Issue of a quarterly

publication providing information on the technical work
of the National Bureau of Standards Center for Elec-

tronics and Electrical Engineering. The issue of the

CEEE Technical Progress Bulletin covers the first

quarter of calendar year 1988. Abstracts are provided

by technical area for both published papers and
papers approved by NBS for publication.

800717
PB89-107700 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Electronics and Electrical Engineering.

Center for Electronics and Electrical Engineering
Technical Publication Announcements Covering
Center Programs, January to March 1988 with 1988
CEEE Events Calendar,
E. J. Walters. Sep 88, 18p NBSIR-88/3854
See alsoPB88-232913.

Keywords: 'Electronics, 'Electrical engineering, 'Bib-

liographies, Documents, Antennas, Electromagnetic
interference, Fiber optics. Superconductors,
Semiconductors(Materials), Metrology, Signal proc-

essing.

This is the sixteenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Institute of Standards and Technology (formerly

the National Bureau of Standards) Center for Electron-

ics and Electrical Engineering. The issue of the Center
for Electronics and Electrical Engineering Technical

Publication Announcements covers the first quarter of

calendar year 1988. Abstracts are provided by techni-

cal area for papers published this quarter.

800,718
PB89-118962 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Calculation of Confidence Intervals for High-Volt-

age Impulse Reconstruction.
Final rept.,

J. Lagnese, and R. McKnight. 1988, 6p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement 37, n2 p201 -206 Jun 88.

Keywords: 'Confidence limits, 'High voltage, 'Pulsa-

tion, Construction, Reprints, Stochastic error bounds.

A recently described algorithm designed to calculate

confidence intervals for solutions to ill-posed problems
subject to inequality constraints is applied to the calcu-

lation of confidence intervals for a high-voltage im-

pulse distorted by a divider system. Applications of the

method to measurements made with resistive and ca-

pacitive dividers illustrate its value for obtaining useful

stochastic error bounds for high-voltage impulse resto-

ration.

800,719
PB89-123137 PC A03/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD.
Center for Electronics and Electrical Engineering
Technical Progress Bulletin Covering Center Pro-
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E. J. Walters. Oct 88, 28p NISTlR-88/3866
See also PB88-243167.

Keywords: 'Bibliographies, 'Electrical engineering,

'Electronics, Semiconductor(Materials), Electromag-
netic interference, Signal processing, Metrology,

Transmission, Microwaves, Electrooptics, Abstracts,

Superconductors, Fiber optics. Semiconductor de-
vices.

This is the twenty-third issue of a quarterly publication

providing information on the technical work of the Na-
tional Institute of Standards and Technology (formerly

National Bureau of Standards) Center for Electronics
and Electrical Engineering. This issue of the CEEE
Technical Progress Bulletin covers the second quarter
of calendar year 1 988. Abstracts are provided by tech-
nical area for both published papers and papers ap-
proved by NIST for publication.

800,720
PB89-124101 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Tigers or Pussycats: Does Distance Make the Dif-

ference.
Final rept.,

F. D. Martzloff. 1988, 2p
Pub. in BICSI Newsletter 9, n2 p3-4 Oct 88.

Keywords: 'Propagation, 'Surges, Overcurrent, Elec-
tromagnetic radiation. Reprints.

Article to be included in the internal newsletter of a
trade organization sponsoring work at NBS. Part 1 pro-
vides information on the organization of an informal

consortium to sponsor the work and makes reference
to an IEEE paper scheduled for presentation in Sep-
tember 1988. Part 2, to be submitted later, will de-
scribe further work.

800,721
PB89-1 26965 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Electricity Div.

10 V Round-Robin Test Conducted on a Solid-

State DC Voltage Standard.
Final rept.,

L. S. R. Becker, B. F. Field, and T. E. Kiess. 1986,
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Reprints, 'Direct current.

A round-robin comparison of ten volt DC standards
was conducted through the cooperative efforts of the

U.S. Army Primary Standards Laboratory, U.S. Navy
East and West Laboratories, U.S. Air Force Primary

Standards Laboratory, and the National Bureau of

Standards. A transfer uncertainty of 0.17 ppm (95%
confidence interval) was obtained using solid-state DC
voltage references. The paper describes the round-

robin test, presents the results obtained on the evalua-

tion of the transfer uncertainty of ten-volt solid-state

standards, and provides information on the relative

quality of various test methods used in this round-

robin.
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Research for Electric Energy Systems: An Annual
Report (1987),
R. J. Van Brunt. Nov 88, 86p NISTIR-88/3886
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Energy, Washington, DC. Div. of Electric Energy Sys-
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Keywords: 'Electric power. Electric measuring instru-

ments. Dielectrics, Dielectric breakdown. Ion currents.

Electrical insulation. Sulfur hexafluoride, Measure-
ment, Space charge. Insulating oil. Decomposition, Ion

mobilities, Drift tube. Gaseous dielectrics. Liquid die-

lectrics.

The report summarizes the technical accomplish-

ments during fiscal year 1987 from a U.S. Department
of Energy sponsored program at the National Bureau
of Standards to provide technical support for DOE's
research on electrical energy systems. Major activities

associated with each of the four subtasks that consti-

tute the program are highlighted. These include re-

search on: (1) electric field and ion measurements; (2)

fundamental physical and chemical processes in com-
monly used gaseous dielectrics like SF6; (3) develop-

ment of advanced methods for observing and catagor-

izing prebreakdown interfacial phenomena in liquid
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dielectrics; and (4) evaluation of advanced methods
for characterizing transient measurements by use of

step response and convolution integrals as they apply

to free standing dividers.

800,723
PB89-132880 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Collisional Electron Detachment Cross Section
Measurements for SF6(1-), SF5(1-) and F(l-) In SF6:
Implications for Interpretations of Existing Ion
Transport and Breal<down Probability Data.
Final rept.,

J. K. Olthoff, R. J. Van Brunt, Y. Wang, R. L.

Champion, and L. D. Doverspike. 1988, 4p
Sponsored by Department of Energy, Washington, DC.
Div. of Electric Energy Systems.
Pub. in Proceedings of International Conference on
Gas Discharge and Their Applications (9th), Venice,

Italy, September 19-23, 1988, p363-366.
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'Meetings, Ions, Excitation, Mathematical models. Re-
prints, 'Electron collisions, 'Charge transport.

Collisional electron-detachment cross sections for

SF6(sup -1), SF5(sup -1), and F(sup-I) on SF6 target

gas have been measured for relative (center-of-mass)

energies in the range of 3 to 250 eV. Apparent thresh-

olds for direct detachment are observed at 90 eV for

SF6(sup -1 ) and SF5(sup -1 ), and at 8 eV for F(sup -1 ).

Cross sections for ion-conversion processes that com-
pete with detachment are reported and indicate the

necessity to re-examine ion-conversion rates deter-

mined in SF6 from drift-tube data. The measured cross
sections are used in a theoretical model which invokes
detachment from long-lived, energetically-unstable

states of collisionally excited SF6(sup -1) to explain

the pressure dependence of previously measured de-
tachment coefficients and the high detachment
thresholds implied by analysis of breakdown-probabili-
ty data for SF6. The model indicates that at high pres-

sure, measured detachment coefficients appear to

depend primarily upon ion-conversion and direct de-
tachment rates for processes involving F(sup -1 ).
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Stochastic Properties of Negative Corona (Trichei)
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S. V. Kulkarni, and R. J. Van Brunt. 1988, 4p
Sponsored by Department of Energy, Washington, DC.
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Pub. in Proceedings of International Conference on
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time. Pulse amplitudes.

The statistical probability distributions of discharge
pulse amplitude, P(sub 0) (q), pulse time interval, P(sub
0) (delta t), and pulse amplitude for a given time sepa-
ration, delta t, from the previous pulse, P(sub 1) (q/
delta t) have been measured for Trichel-type negative
point plane corona in SF6/02 gas mixtures as func-
tions of point-to-plane voltage and mixture ratio. The
results reveal significant, previously unrecognized cor-
relations among the amplitudes and time intervals of
successive discharge pulses which are consistent cur-
rent theoretical descriptions of the phenomenon. As
the SF6 content in SF6/02 mixtures is increased, the
growth of negative corona pulses diminishes as re-

flected in lower mean pulse amplitudes and the pulses
appear more randomly in time, i.e., there is a broaden-
ing of the pulse time-interval distributions.
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This is the seventeenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Institute of Standards and Technology (formerly

the National Bureau of Standards) Center for Electron-

ics and Electrical Engineering. The issue of the Center
for Electronics and Electrical Engineering Technical

Publication Announcements covers the second quar-

ter of calendar year 1988. Abstracts are provided by
technical area for papers published this quarter.
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sients during Passive Film Breakdown.
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1987, 9p
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Pub. in Proceedings of Scientific Basis for Nuclear
Waste Management Conference, Boston, MA., De-
cember 1-4, 1986, p251 -259 1987.
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processes, Experimentation, Reprints.

During the incubation period preceding pitting, current

fluctuations indicate the beginning of the breakdown of

the passive film. The characteristics of these current

transients are being examined as a possible way to

predict pitting. Stochastic models applied to the break-

down process have been proposed, and in order to

test how well they account for the experimental re-

sults, various form of processing of the current vs. time

records are necessary. The paper describes the exper-
imental data-taking methods, the processing routines

so far developed for the statistical analysis of the data,

and compares the experimental results with computer
simulations based on a stochastic model.
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The object of the study is to develop a mathematical
model based on one dimensional mass transport and
kinetic considerations to predict alloy composition
during the process of electrodeposition on a rotating

disk electrode. One dimensional diffusion, migration
and convection of each reactive species are consid-
ered. The differential equations governing mass trans-

port are solved using a finite difference method. The
boundary conditions for these equations are fixed by
the Nernst diffusion layer thickness, and the reaction
rates at the interface. Examples will be presented for a
lead-tin system considering direct and pulsed current

electrodeposition.

Electric Power Production
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PB88-194949 Not available NTIS
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Power Quality Measurements: Bringing Order Out
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The quality of the power supplied to sensitive electron-
ic equipment is an important issue. Ouantifying this

quality, however, is difficult under the present state of

nonexistent or uncoordinated standards concerning
two related questions: (1) what levels of power quality

are required for what types of loads; and (2) what
measurement techniques are required to determine re-

liably the level of disturbances that reduce quality. De-
velopment of standards by the consensus process and
voluntary compliance, although a slow process, is a
mechanism for reaching technically sound and cost-
effective solutions. Several standards projects are in

progress, but need an industry-wide support to

become the generally accepted basis for valid and
useful measurements of power quality.

Electric Power Transmission
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PB89-1 32906 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.
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The Technical Committee TO 65 of the International

Electrotechnical Commission (lEC) has promulgated a
new document (lEC 80 -4) requiring demonstration of

the immunity of industrial process control equipment to

fast transients occurring in power and data lines.

These fast transients contain high-frequency compo-
nents, intuitively expected to suffer greater attenuation

that the lower frequency components as they propa-
gate along the lines. Quantifying this intuitive expecta-
tion provides a perspective on the severity of the situa-

tion and helps defining realistic test requirements. To
that end, the paper describes specific measurements
conducted for typical low-voltage power line configura-

tions; modeling of the attenuation provides a tool for

understanding the significance of the line parameters
and extends the usefulness of results to general
cases.

Fuels
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A computer-assisted survey and critical evaluation of

the international literature on microbial transforma-

tions of coal and relevant organic compounds is being

performed to establish candidate microorganisms and
biological processes potentially applicable to coal bio-

processing. Based in part on the literature review the

authors have undertaken preliminary laboratory ex-

periments investigating potentially useful microbial

coal processing reactions. The paper represents a pre-

liminary abbreviated version of the year end report em-
phasizing the literature review and including concepts
behind laboratory 'proof-of-concept' experiments in

progress.
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Pub. in Energy and Fuels 1 , n6 p535-540 1 987.

Keywords: 'Coal, Modelling, Reprints, 'Heat capacity,

Premium coal, Thermal decomposition. Weathering.

The results of heat capacity measurements on a pre-

mium sample of medium-volatile bituminous coal from
the Upper Freeport seam in Pennsylvania are com-
pared with those obtained earlier on a sample of high-

volative bituminous coal from the Juanita C seam in

Colorado that had not received special handling to pre-

vent oxidation. There are significant differences be-

tween the results for the two coals, which may be at-

tributed to their different oxidation levels and rank. For
the premium coal, the initial runs and repeat runs on a
specimen gave essentially the same results, exhibiting

a smooth rise in heat capacity with increasing temper-
ature. For the nonpremium coal, only the repeat runs
showed this normal heat capacity behavior; the initial

runs on each specimen exhibited exothermic behavior.

Moreover, there were considerable differences, both
qualitative and quantitative, between the results on
one set of specimens made up from the nonpremium
coal sample and those on a second set of specimens
of the same coal sample made up 18 months later,

presumably due to weathering. The results have been
fitted by Merrick's model for the thermal decomposi-
tion of coal, modified to treat the observed behavior in

the lower temperature range (300-520 K) of the experi-

ments.
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The Center for Fire Research at the National Bureau of

Standards has been involved in research related to

wood heating safety for more than seven years. Areas
of interest have included: typical operating conditions

of modern heating appliances, intensity and duration

of chimney fires in factory-built and masonry chimneys,
clearance reduction systems for protection of combus-
tible walls and ceilings, and wall pass-through systems
for connection of appliances to chimneys through
combustible walls. The paper presents a review of re-

search at NBS and elsewhere related to wood heating
safety and provides an assessment of the impact of

the research on the fire safe use of wood heating appli-

ances. Extensive references of research related to

solid fuel heating safety are included.
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G. J. Olson, F. E. Brinckman, and W. P. Iverson.

1985, 16p
Sponsored by Electric Power Research Inst., Palo
Alto, CA.
Pub. in Proceedings of Annual EPRI (Electric Power
Research Institute) Contractors Conference on Coal
Liquefaction (10th), Palo Alto, CA., Apnl 23, 1985,
EPRI-AP-4253-SR, p30.1-30.16 1985.

Keywords: 'Coal, 'Microorganisms, 'Desulfurization,

Organic compounds. Surveys, 'Coal liquefaction. Bio-

technology, Literature surveys. Computer applications.

A computer-assisted survey and evaluation of the

international literature on microbial transformations of

coal and relevant organic compounds was performed
to identify candidate microorganisms and biological

processes potentially applicable to coal bioprocessing.

The vast majority of the literature on coal bioprocess-
ing deals with desulfurization via pyrite removal, and
some bioprocessing schemes have been proposed.
Reports on organic S and metals removal from coal

have recently appeared. As yet unevaluated are sys-

tems for removal of other elements from coal by micro-

organisms, such as O or N. However, model sub-
strates resembling certain important O and N function-

al groups in coal are degraded by microorganisms.
These microorganisms could be useful in coal biopro-

cessing. Our laboratory results suggest that a strain of

Streptomyces, capable of vanillic acid decarboxyla-
tion, removes carboxyl groups from coal. The authors
were not able to confirm literature reports of organic S
removal from coal by Sulfolobus, or of coal liquefaction

by certain fungi.
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On Jan. 2, 1988, an oil storage tank in Pennsylvania's
Ashland-Floreffe Terminal collapsed, spilling thou-

sands of liters of diesel oil into the nearby Ohio River.

The water supply of downriver communities was
threatened, and some biologists have said it will take
years for the river's ecosystem to recover. The follow-

ing report suggests the current failure-prevention phi-

losophy of regulating organizations. The philosophy
emphasizes not nondestructive testing (NDT) but

structural integrity through fail-safe design. The role of

NDT within the context remains to be seen. For this

particular disaster, the final post mortem and its impli-

cations for the NDT community may be many months
away.
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Syngas process.

Binary interaction second viral coefficient information

useful to the natural and syngas industries has been
compiled and evaluated. An extensive literature

search has been conducted to obtain publicly available

information dating '"-^k to 1900. Assessments were
made to determine ^ata availability, quality and to sum-
marize data needs. No evaluations were made for

values resulting from thermodynamic correlations;

however, references containing such information are
listed. Each binary gas system has been individually

evaluated and references containing the highest qual-
ity and most abundant measurements have been listed

in a table of recommended values.
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A laboratory scale apparatus has been developed for

the direct measurement of the heat of gasification for

solid fuels. The apparatus has been designed to simu-
late radiant energy transfer rates found under actual

fire conditions and designed in such a way that the
energy gains and losses with respect to the sample
surfaces are well defined. Calculation of the time de-
pendent heat of gasification for solid fuels relies on the
ability to measure accurately and continuously the time
dependent energy transfer rates and material re-

sponses. Tests have been conducted in which sam-
ples of polymethylmethacrylate were subjected to inci-

dent heat fluxes ranging from 1 to 4 W/sq cm. Test
results indicate that under these conditions the heat of

gasification is significantly influenced by the time de-
pendent thermal properties of the material and ap-

proaches an asymptotic value that varies with incident

heat flux. The asymptotic values decrease with in-

creasing incident heat flux and approach a value of

1600 J/g which is consistent with values published by
other investigators. Refinement of the apparatus and
the testing of other materials is continuing. Results for

two additional materials, fir and oak are included as
Appendix A.
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A recirculating oven molecular beam source of unitary

construction comprises a shaped porous wicking oven
substrate nearly saturated with the working material

and having a cavity with source and collimating regions

formed therein.
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The recent surge of interest in nonazeotropic refriger-

ant mixtures has generated a need for correlation and
prediction of liquid phase information for mixtures. The
authors show that the ideal mixture assumption (the

linear weighting of pure liquid properties) can be useful

but can also be seriously in error when one of the com-
ponents is near its critical point, even when the mixture

is not near its own critical point. The authors also sug-

gest that using spline-fits to data in isolation is an inef-

fective way of using such information. A physical

model is suggested for a mixture whose equation of

state incorporates all the departures of the mixture

from ideality, which allows small, isolated sets of data

to be used in predicting other physical properties of

both the pure fluids and their mixtures.
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Recent trends, due to energy conservation practices,

have reduced ventilation and infiltration in dwellings,

offices, and other commercial (non-factory) buildings.

These trends, as well as the introduction into buildings

of new materials and machines, have increased levels

of indoor contaminants. Investigations of many indoor

environments reveal contaminant levels above those
set as standards for workplace environments. The
paper discusses the general status of the research in

the United States and the planned future effort. World-
wide research is also summarized.
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A direct measurement method has been proposed as
a potential alternative to the tracer gas technique now
used to measure off-period energy loss of space heat-
ing equipment because the alternative does not re-

quire expensive tracer gas instrumentation. The
method uses a controlled flow of gas to a small gas
fuel burner to simulate normal flue or stack tempera-
tures previously measured during a cool-down test.

Energy metered through the gas burner during the sim-
ulation gives a direct measurement of the thermal
energy losses out of the stack.
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The performance of an absorption heat pump (AHP)
operating with ammonia-water and ammonia-water-
lithium bromide mixtures is compared. The AHP was
designed for the ammonia-water system but operated
successfully and without modifications with the ternary
system. The pressures and most of the temperatures
showed only minor differences. The COP of the AHP
operating with a ternary mixture having a LiBr/H20
mass ratio of 0.48/0.52 was, on average, 0.05 lower

than with the binary system. However, several factors

indicated that the refrigerant vapor entering the rectifi-

er had a significantly lower water content with the ter-

nary system, as predicted in the literature.
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The object of the study was to determine if the use of a
cycling controller would improve the efficiency of a res-

idential air conditioner or heat pump. Cyclic tests were
performed on a capillary tube heat pump in three con-
figurations: as manufactured, as modified to simulate a
non-bleed expansion valve unit by operation of a valve

in the liquid line, and as modified to simulate an air

conditioner by elimination of the accumulator. The two
modifications, the liquid line valve installation and ac-

cumulator removal, were found to greatly improve the

cyclic performance to about equal levels; however,
some cyclic losses remained. It was concluded that

any control strategy that resulted in shortened on-

cycle run times would reduce cyclic efficiency for all

designs tested. It was further concluded, based in part

on the work of others, that fan delay is an undesirable
control strategy for units that have the indoor air han-
dler and coil installed within the conditioned space.
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A non-proprietary simulation template program named
POST (Plant Operations Simulation Template) has
been developed for use with the Lotus 1-2-3' spread-
sheet. The template provides for mathematical simula-
tion of central heating/cooling plant equipment includ-

ing boilers, cooling towers, and centrifugal chillers. It

provides methods for configuring a simulation of a spe-
cific physical plant, defining operating conditions and
time-dependent boundary conditions, running simula-

tions, and graphing simulation results. POST is a flexi-

ble and highly portable analytical tool for plant equip-
ment operators and engineers concerned with efficient

operation of physical plant systems. The Users Guide
provides an overview of POST and its companion tem-
plate program SETUP, which is used to define the
characteristics of component models. Information is

presented on the menu commands used in POST and
three examples are provided. The examples show how
the template program may be used to simulate the per-

formance of a three-boilers heating plant and a central

cooling plant consisting of two chillers and a cooling
tower. Listings of the actual keystrokes for setting up
and running both simulations are included.
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Flame Roll-Out Study for Gas Fired Water Heaters,
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Washington, DC.
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Five gas-fired water heaters were tested in laboratory
with simulated home conditions to evaluate their flame

roll-out characteristics. Simulated variables were flue

blockage, space pressure depression, access door
status and other related factors. Test results were
compared with those based on the proposed Ameri-
can National Standards Institute (ANSI) test method.
The testing concludes that, in addition to flue block-

age, pressure depression and door status are major
factors in inducing heater flame roll-out; that poor draft

hood performance contributes to the likelihood of

flame roll-out; that the proposed ANSI test method
should add a temperature criterion for determining
flame roll-out; that the proposed ANSI blocked flue

test appears to be adequate for units equipped with

thermal spill switches located at their access doors
area. Recommendations are made that the Consumer
Product Safety Commission (CPSC) and the ANSI sub-
committee on water heaters consider also requiring

the interlocking of access doors with water heater op-
eration, the use of temperature sensing as a means of

detecting flame roll-out, and the use of improved draft

hood designs and draft hood performance testing to

reduce the chances of flame roll-out.
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A procedure is presented for testing and rating variable

speed, split residential air conditioners and heat
pumps. The procedure is derived in part from existing

procedures for single speed and two speed systems
where these procedures could be applied, and intro-

duces a new algorithm for representation of variable

speed unit performance in the intermediate speed op-
eration range. Analysis and background which led to

the formulation of tine procedure are included as well

as calculation examples for the cooling and heating

mode. The procedure has been prepared for the De-
partment of Energy for consideration in the rule

making process.
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In a typical heating coil control loop, temperature con-
trol is often achieved by varying the hot water flow rate

through the coil. An alternative approach is one in

which a constant water flow rate is maintained through
the coil, and temperature control is achieved by mixing
hot supply water with a variable fraction of the cooler
coil outlet water. The latter arrangement is the subject
of the paper. Theoretical considerations and computer
simulations, supported by experimental data, indicate

that the dynamic response of such a system depends
on a number of factors including the effectiveness of

the coil, the characteristics of the control valve, the
transport time around the coil loop, and the frequency
at which the controller tends to oscillate. While the pre-

cise behavior of the system cannot be predicted in ad-
vance without performing detailed simulations or ex-

periments, some general suggestions for the design
and control of such systems are proposed.
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A nonproprietary simulation template named POST
(Plant Operations Simulation Template) has been de-

veloped for use with a spreadsheet program. The tem-

plate provides for mathematical simulation of central

heating/cooling plant equipment including cooling

towers and centrifugal chillers. It provides methods for

configuring a simulation of a specific physical plant,

defining operating conditions and time-dependent
boundary conditions, running simulations, and graph-

ing simulation results. POST is a flexible and highly

portable analytical tool for plant equipment operators

and engineers concerned with efficient operation of

physical plant systems.

lUliscellaneous Energy Conversion &
Storage
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Ettringite, a hydrated calcium aluminosulfate that

forms during hydration of Portland cement, appears to

have good potential for passive solar energy storage.

The specific heat of synthesized ettringite was 0.3 cal-

ories per gram per degree Celsius, providing good
energy storage by sensible heat. Upon heating, ettrin-

gite undergoes a dehydration reaction. The change in

enthalpy during the reaction was 1 40 calories per gram
ettringite, providing excellent energy storage. Howev-
er, the upper temperature of the dehydration reaction

was 55 C, somewhat high for the material to have ap-
plication for passive solar energy storage. Experiments
are underway to reduce the dehydration temperature
and to determine whether the reaction is reversible.
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A thermal performance index, 'diurnal effectiveness',

was used as a measure of thermal performance for a
phase change energy storage system in a cylindrical

configuration. The governing mathematical equations
are presented and a numerical solution based on the

enthalpy model was used to obtain the temperature
distribution, surface heat flux and phase interface loca-

tion in a reference system. The surface of the cylinder

was subjected to a time dependent flux representing
the 24-hour diurnal cycle of the sun, and the steady-
periodic solution was investigated to determine the

effect of cylinder size and fusion temperature on the

thermal performance of a passively charged/passively
discharged energy storage system.

Policies, Regulations & Studies

800.750
PB88-164496 PC A14/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Office of Energy-Related Inventions.

Energy Related Inventions Program: A Joint Pro-
gram of the Department of Energy and the Nation-
al Bureau of Standards. Status Report October
1987.
Oct 87, 306p NBSIR-87/3673
Sponsored by Department of Energy, Washington, DC.

Keywords: 'Inventions, 'Energy, US DOE, US NBS.

A brief description of the Energy Related Inventions

Program and of all inventions recommended by the
National Bureau of Standards to the Department of

Energy since the inception of the program, including a
brief summary of the current status of each.
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The effect of wall mass on the peak sensible heating

and cooling loads of a single-family residence was in-

vestigated using a sophisticated computer program
called the Thermal Analysis Research Program
(TARP). The computer simulation accuracy was veri-

fied by comparing its predicted sensible heating and
cooling loads to measured values for six test buildings

each having different wall constructions at the Nation-

al Bureau of Standards. Good agreement was ob-

tained for the load comparisons. The computer pro-

gram subsequently was used to simulate the perform-
ance of identical houses each having the following

three insulated wall constructions: wood frame, con-
ventional masonry (outside wall mass), and innovative

masonry (inside wall mass). When the house was op-
erated with fixed thermostat settings, the effect of wall

mass on the peak sensible heating and cooling loads

was found to be less than 1 1 % for the climatic regions

analyzed. Operating the typical house with a 10 deg F

(5.6 deg C) night temperature setback during an 8-hour
night period caused the daily peak sensible heating

loads to be approximately twice those without setback.
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A series of field experiments were carried out using

four test buildings to investigate the effect of wall mass
on the heating energy savings achieved by night tem-
perature setback. The test buildings were identical with

the exception of the wall construction which was as
follows: insulated wood frame, insulated masonry (ex-

terior) mass, log, and insulated masonry (interior

mass). When weekly heating loads were plotted with
respect to average outdoor temperature, the only
effect caused by night setback was a reduction in the
balance-point temperature. Variability in measured test

results precluded determining whether differences in

wall construction caused statistically significant set
back savings. However, computer simulations using
the TARP program indicated that the heavyweight test

buildings had smaller setback savings than the light-

weight test buildings.
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DTAM1 is a general purpose building energy simula-

tion based upon discrete analysis techniques, includ-

ing, but not limited to, the Finite Element Method, used
in other fields of physical simulation. It is the product of

a first phase of development of Discrete Thermal Ele-

ment Analysis Techniques for Building Energy Simula-
tion that are expected to provide a means to unify ex-

isting building energy simulation theory. DTAM1 pro-

vides a library of discrete thermal elements, that may
be assembled to model thermal systems idealized to

have constant material and heat transfer properties

(i.e., linear idealizations), including: ID two-node ther-

mal resistance elements; single-node lumped capaci-

tance elements; two-node fluid flow loop element; ID

two-to-four node isoparametric conduction Finite Ele-

ments; 20 four-node isoparametric conduction Finite

Elements (planar and exisymmetric).
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A brief description of the Energy Related Inventions

Program and of all inventions recommended by the

National Institute of Standards and Technology (for-

merly the National Bureau of Standards) to the Depart-

ment of Energy since the inception of the program, in-

cluding a brief summary of the current status of each.

Solar Energy
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One of the major barriers to the use of new materials in

solar heating and cooling systems is the lack of infor-

mation about their long term performance. The Nation-

al Bureau of Standards (NBS), with financial support
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from the U.S. Department of Energy, has been con-

ducting research to help generate the data required to

develop methods for predicting the long term durability

and reliability of flat-plate solar collectors and their ma-
terials. The paper presents: (a) an overview of key fea-

tures of American Society for Testing and Materials

(ASTM) solar collector durability related standards

based on the work; (b) summarizes revisions currently

being made by ASTM to several of these standards as

a result of further research; and (c) discusses current

NBS efforts to develop service life prediction tech-

niques using reliability theory.
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An analytical and experimental investigation was un-

dertaken to evaluate an alternate method of measur-
ing the thermal degradation of materials used in flat-

plate collectors. This test method is based on measur-
ing the temperature of the absorber under a no-flow

condition before and after prolonged exposure. The
primary material properties of interest are cover trans-

mittance, solar absorptance and infrared emittance of

the absorber, and thermal conductivity of insulation.

The advantages and limitations of the proposed test

method are compared with those for the currently used
method which is based on measuring the energy
output from collectors. Experimental results from both

outdoor and indoor tests are presented. Steady-state

and transient analytical models are developed to

evaluate the proposed test method and interpret ex-

perimental results. The investigations show that the

proposed method is more sensitive to small changes
in collector material properties than is the currently

used method.

ENVIRONMENTAL
POLLUTION &

CONTROL

Air Pollution & Control

800,757
PB88-1 89253 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Economic Effects of Materials Degradation.
Final rept.,

E. Passaglia. 1986, 13p
Pub. in ACS (American Chemical Society) Symposium
Series 318, p384-396 1 986.

Keywords: *Cost analysis, Reprints, *Acid rain costs.
Air pollution. Corrosion, Fractures, Degradative proc-
esses, * Materials degradation.

When materials are placed into service they are sub-
ject to a number of degradative processes, examples
of which are corrosion, wear, fatigue, fracture, U-V
degradation, mildew and rot. These degradative proc-
esses cause the producers and users of durable goods
to incur costs for special materials, for maintenance,
repair and early replacement. On a national level,

these costs have an economic effect in that they rep-

resent resources in the form of materials, capital,

energy and labor that in the absence of these degrada-
tive processes could be used for other purposes.
Using corrosion and fracture as examples, a method

for accounting for these effects, and their magnitude,

will be discussed, as well as the relevance to the eco-

nomic effects of acid rain on materials.
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Analytical results for soot concentration, average parti-

cle size, and sigma of the size distribution are obtained

for a free radical soot growth model which includes a
constant nucleation source, growth, and coagulation.

Results are obtained with and without coagulation in-

cluded and for a size independent growth rate as well

as growth rate proportional to the surface area. Nei-

ther this model, nor a nucleation pulse model is able to

account for all the results on soot formation for shock
tube and pyrolysis experiments.
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The objectives of the article are to present the criteria

required of a refrigerant, discuss the reasons why
CFCs (chlorofluorocarbons) were originally investigat-

ed as refrigerants (reasons which also make them the

most promising in the search for alternatives) and final-

ly to demonstrate that the inevitable tradeoffs among
the various alternatives can be treated in a systematic
way.
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The smoldering combustion of solid wood is a process
pertinent to both fire safety and to the generation of air

pollutants in wood burning stoves. The wood sample
was in the form of a U-shaped channel 74 cm long with

6.4 cm thick walls. Smoldering propagated in the same

direction as the airflow (forward smolder). Tests were
conducted with both red oak and white pine and both

woods behaved quite similarly. In separate tests the air

flow velocity was varied from about 9 to 22 cm/sec. At

the low end of this range, the smoldering process was
prone to extinction; at the high end it was increasingly

likely to transition into flaming combustion. The smol-
der velocity, peak temperature, rate of heat and prod-

uct evolution all increased over this flow range in an
essentially linear manner. Analysis of the temperature
profiles in the wood pointed to a dominance of radi-

ative transfer in the smolder propagation process at

low air flow rates and roughly equal roles for radiation

and convection at higher flow rates.
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The interim report presents the results of Phase III of

the National Bureau of Standards General Indoor Air

Pollution Concentration Model Project. It describes: (a)

a general element-assembly formulation of multi-zone

contaminant dispersal analysis theory that provides a
general framework for the development of detailed

(element) models of mass transport phenomena that

may affect contaminant dispersal in buildings; (b) an
approach to modeling the dispersal of interactive con-
taminants involving contaminant mass transport phe-
nomena; (c) an approach to modeling the details of

contaminant dispersal driven by convection-diffusion

processes in one-dimensional flow situations (e.g.,

HVAC ductwork); and (d) the features and use of

CONTAM87, a program that provides a computational
implementation of the theory and methods discussed.

Equations governing contaminant dispersal in the

whole building air flow system due to air flow and reac-

tion or sorption mass transport phenomena are formu-
lated by assembling element equations, that charac-

terize a specific instance of mass transport in the build-

ing air flow system.
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Experimentation and analysis have been performed to

quantify the combustion of crude oil on water. The
burning behavior of three crude oils - ALBERTA
SWEET, LA ROSE, and MURBAN, were studied using

1 .2 m diameter pool burns; in 0.6 m diameter pool fires

using ALBERTA SWEET, combustion products were
collected for extensive chemical analysis. The analysis

showed that about 10% of the crude oil was converted
to smoke in the combustion process. The CO concen-
tration was a factor of 25 lower than the primary gase-
ous product C02, and the emission of NO and NOx
were less than one thousandth the concentration of

C02. The PAH content of the smoke was enriched in

the larger molecular weight species in comparison with

the original fuel. A methodology was developed with

which the down wind dispersal of smoke generated by
one or more oil spill fires in close proximity may be
predicted.
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An element-assembly formulation of multi-zone con-

taminant dispersal analysis theory is described. In this

approach, a flow system is idealized as an assemblage
of mass transport elements that model specific in-

stances of contaminant mass transport in the flow

system. Equations governing the mass transport phe-

nomena modeled by each element are expressed in

terms of contaminant concentration variables that ap-

proximate the contaminant concentration at discrete

points in the flow system. The imposition of conserva-

tion of mass allows these element equations to be as-

sembled to form spatially discrete but temporally con-

tinuous equations that govern the system as a whole.

Solution options are outlined, examples of application

are presented, and a family of computer programs that

provide one implementation of the theory is briefly de-

scribed.
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Keywords; "Boron, "Soils, Vanadium, Measurement,
Radioactivity, Resonance ionization. Sputtering, Urani-

um, Reprints, "Mass spectrometry.

The characteristics of sputter-initiated resonance ioni-

zation spectroscopy (SIRIS) for determining trace ura-

nium concentrations in soils are investigated. Al-

though, presently, the most formidable problem in the

assay of environmental materials with SIRIS is the low
sensitivity of the system, the authors have chosen to

focus on matrix effects as possible limiting factors in

the paper. Separate active efforts are being made to

improve sensitivity and isotopic selectivity in RIS sys-

tems. Electrically conducting solid samples compatible
with high vacuum are made by compacting soil with

15% or greater graphite binder. It is found that matrix

effects on the absolute uranium SIRIS signals can be
as large as two orders of magnitude, precluding a
direct comparison of uranium concentrations through

uranium SIRIS signal levels. The method of isotope di-

lution is also explored. Systematic errors caused by
different molecular forms or different microscopic

physical locations of the two isotopes are less than
30% in this method. It is found that for samples in

which these effects are minimized, the capability of the

instrument is such that uranium concentrations can be
determined successfully to better than 10% accuracy.

Solid Wastes Pollution & Control

800.766
PB89-1 27070 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Microbial Intervention In Trace Element Containing
Industrial Process Streams and Waste Products.
Final rept.,

G. J. Olson. 1986, 20p
Pub. in Importance of Chemical Speciation in Environ-
mental Processes, p493-512 1986.

Keywords: "Water pollution, "Microorganisms, "Indus-

trial wastes, "Waste treatment, "Hazardous materials,

Organometallic compounds. Metabolism, Methylation,

Beneficiation, Coal, Minerals, Mining, Reprints, "Heavy
metals, "Biotransformation, Energy metabolism.

Microorganisms are important agents in solubilization,

precipitation, accumulation, and alkylation-dealkyla-

tion reactions involving heavy elements in environ-

ments associated with industrial process streams and
wastes. Such microbial processes may be harmful or

beneficial. Microbial resistance to toxic heavy ele-

ments often involves metabolic mechanisms causing
changes in chemical speciation. With certain bacteria,

heavy elements may serve as metabolic energy
sources. The chemical speciation of heavy elements in

these environments is critical in understanding the

mechanisms of microbial heavy element transforma-

tions and optimizing or inhibiting these processes for

industrial application and environmental assessment.

Water Pollution & Control

800,767
PB88-189790 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Organic Analytical Research Div.

Determination of Genotoxic Polycyclic Aromatic
Hydrocarbons in a Sediment from the Black River.
Final rept.,

W. R. West, P. A, Smith, G. M. Booth, S. A. Wise,
and M. L. Lee. 1986, 9p
Pub. in Archives of Environmental Contamination and
Toxicology 1 5, nS p241 -249 1 986.

Keywords: "Water pollution. Gas chromatography.
Mass spectrometry. Reprints, "Mutagenesis, Polycy-

clic aromatic hydrocarbons. Sediment analysis. Liquid

chromatography.

Polycyclic aromatic hydrocarbons (PAH) have been
Identified as genotoxic pollutants in sediment from the

Black River where a high incidence of hepatoma was
observed in brown bullhead cattish (Ictalurus nebulo-
sus). Subtractions of PAH based on tlie number of aro-

matic carbons were isolated from the PAH fraction of a
Black River sediment extract. Ten fractions were ana-
lyzed by capillary column gas chromatography-mass
spectrometry and tested for mutagenicity using the
Ames assay and for induction of unscheduled DNA
synthesis (UDS) in primary rat hepatocytes. The Ames
assay indicated significant mutagenic activity in frac-

tions which contained PAH with 4-6 aromatic rings; the
majority of the activity was found in the fraction com-
posed of 5-ring compounds. UDS was also significant

in the same fractions, although the greatest genotoxi-

city was observed in the catacondensed and pericon-

densed 4-ring fractions which contained a large

amount of alkylated-PAH.

800,768
PB89-1 32997 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Implications of Molecular Speciation and Topolo-
gy of Environmental Metals: Uptake Mechanisms
and Toxicity of Organotins.
Final rept.,

F. E. Brinckman, G. J. Olson, W. R. Blair, and E. J.

Parks. 1988, 14p
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Aquatic Toxicology and Hazard Assessment,
ASTM STP 971, vIO p21 9-232 1988,

Keywords; "Organometallic compounds, "Tin organic
compounds, "Toxicity, "In vivo analysis,

Absorption(Biology), Chemical analysis. Water pollu-

tion. Aquatic microbiology. Mathematical models. Re-

prints, "Structure activity relationships. Risk assess-
ment, Persistence, Path of pollutants.

The report compares predictions of environmental fate

and effect parameters derived from quantitative struc-

ture-activity relationships using estimates of molecular
total surface area (TSA) with experimental data. Or-
ganotins are used as an example. In addition, a simple
linear free-energy relationship with TSA is demonstrat-
ed to be applicable to organotin aqueous solubility,

chromatographic retentivity, octanol-water partition

coefficients and bacterial uptake, and aquatic toxicity.

New measurement methodology providing nonde-
structive optical imaging, in vivo, of tin employing a flu-

orescent, tin-specific ligand (3-hydroxyflavone) is used
to evaluate a likely mechanism of uptake for triorgano-

tins on cells. Finally, the laboratory results are ex-

tended to preliminary appraisal of environmental per-

sistence of tributyltin, which involves both uptake and
degradation processes.

General

800.769

PB88-194006 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Statistical Engineering Div.

Assessment of Measurement Uncertainty: Designs
for Two Heteroscedastic Error Components.
Final rept.,

W. S. Liggett. 1988, 18p
Pub. in Principles of Environmental Sampling, p191-
2081988.

Keywords; "Quality assurance, "Environmental sur-

veys, "Sampling theory. Reprints, Uncertainty.

Specification of quality assurance samples is dis-

cussed for sampling and measurement error having
two independent, heteroscedastic components. Each
component is heteroscedastic because its standard
deviation depends on concentration. This error model
is appropriate for environmental studies in which the
samples are measured in several batches and the

sample concentrations vary widely. The design consid-

ered specifies that a duplicate of a routine sample and
two reference samples be included in each batch.

Some batches have reference samples with the same
concentration; others do not. The adequacy of this

design depends on the number of batches, on the rela-

tive sizes of the within-batch and among-batch error

components, and on the concentrations in both the

samples of interest and in the quality assurance sam-
ples.

800,770

PB88-219951 PC A10/MF A01
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Analytical Chemistry.

Progress in Environmental Specimen Banking.
Special pub. (Final),

S. A. Wise, R. Zeisler, and G. M. Goldstein. Apr 88,

221 p NBS/SP-740
Also available from Supt. of Docs, as SN003-003-
02868-1. Library of Congress catalog card no. 88-

600530. Sponsored by Health Effects Research Lab.,

Research Triangle Park, NC.

Keywords; Ouality assurance. Contaminants, Chemi-
cal analysis, "Specimen banking, "Environmental
samples. Environmental monitoring. Air sampling.

In the past decade, interest in the concept of specimen
banking for the archiving of biological and environmen-
tal samples for future analysis has increased signifi-

cantly, and specimen banking is now recognized as an
integral part of systematic environmental monitoring.

In recent years representatives of similar programs in

Japan, Canada, and Sweden have joined in these
meetings to expand the exchange of information. The
10th U.S.-German Seminar of State and Planning on
Environmental Specimen Banking was held. At the

meeting the current status of specimen banking activi-

ties in the U.S., FRG, Canada, and Japan was present-

ed and discussed. The publication contains the pro-

ceedings of that meeting with contributions describing

various activities related to banking and analysis of

samples from aquatic, atmospheric, terrestrial, and
human monitoring programs.
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PB88-164223 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Quick Response Sprinklers In Office Configura-
tions: Fire Test Results,

W. D. Walton, and E. K. Budnick. Jan 88, 85p
NBSIR-88/3695
Sponsored by General Services Administration, Wash-
ington, DC, and Fire Administration, Emmitsburg, MD.

Keywords: 'Office buildings, "Sprinkler systems. Fire

tests, Burning rate. Toxicity, Room fires. Compartment
fires.

A series of fire tests in several typical office occupany
configurations were conducted in order to address the

use of quick response sprinkler technology. These
tests included (1) heat release rate tests, (2) compart-
ment fire tests and (3) a large office test. The heat re-

lease rate tests were designed to characterize the

burning rates of a computer work station and open
shelf office storage. The compartment fire tests were
designed to examine the effectiveness of quick re-

sponse sprinklers in typical office fires involving a com-
puter work station or an open office module.

800.772
PB88-169883 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Prediction of Response Time of Smoke Detectors
In Enclosure Fires.

Final rept.,

Y. Yamauchi. Jan 88, 52p NBSIR-88/3707
Sponsored by Hochiki Corp., Tokyo (Japan).

Keywords: *Smoke detectors, 'Reaction time. Fire

tests. Enclosures, Computerized simulation. Room
fires.

In order to predict the response time of smoke detec-
tors in enclosure fires, a computational model is devel-

oped for calculating the local particulate concentration
near the ceiling. The large scale smoke movement is

approximated by integral equations for plume and ceil-

ing-jet, which originates in the cold lower layer and
penetrates into the accumulated smoke layer in the
upper portion of enclosure. The effect of coagulation,
which changes the particle size distribution, is included
to enable predictions of ionization smoke detector re-

sponse. This engineering model is designed to be
used in combination with two-layer zone models for

obtaining more detailed information of smoke concen-
tration in the upper layer.

800,773
PB88-1 98890 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Fire Safety Technology Div.

Salt Water Modeling of Fire Induced Flows In Multi-

compartment Enclosures.
Final rept.,

K. D. Stockier, H. R. Baum, and J. G. Quintiere.

1986, 7p
See also PB86-196417. Sponsored by David Taylor
Research Center, Bethesda, MD.
Pub. in Proceedings of International Symposium on
Combustion (21st), Munich, West Germany, August 3-

8, 1986, pi 43-1 49.

Keywords: 'Model tests, Flow visualization. Salt water.
Smoke, Buoyancy, Enclosures, 'Fire models. Com-
partment fires.

Salt water modeling is used to study fire-induced flows
in multicompartment structures. Scaling laws relating

salt water flows and hot gas flows are developed. Re-
sults from 1 /20 scale salt water simulations of fire-in-

duced flows in a single-story multiroom structure are

shown to be in good agreement with available full-

scale results. Experiments involving a 1/20 scale

model of a U.S. Navy ship demonstrate the feasibility

of using the technique to study hot gas flows in com-
partmented structures too complex to study economi-
cally by other means.

Laboratory & Test Facility Design &
Operation

800,774
PB88-173968 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Accuracy of Low Flow Rate Gas Calibrations at the
National Bureau of Standards.
Final rept.,

J. Potzick. 1986, 6p
Pub. in ISA (Instrument Society of America) Transac-
tions 25, n2 pi 9-24 1986.

Keywords: 'Gas flow, 'Calibrating, Test facilities. Pis-

tons, Cylinders, Flow rate. Measurement, Reprints.

The sources of uncertainty in the low flowrate airflow

calibration facility at the National Bureau of Standards
have been reevaluated. The largest source of flowrate

error lies in temperature measurement, where a point

temperature transducer is used to measure the tem-
perature of flowing gas in the system. An alternative

method is being evaluated in which the average tem-
perature of all the gas inside a piston prover cylinder is

measured acoustically. Uncertainties in temperature
and molecular weight, the two largest current error

sources, are replaced by uncertainties in specific heat
ratio and acoustic wavelength can be measured with

relative accuracy better then 200 ppm. There is addi-

tional substantial improvement due to the volume-av-
erage nature of the acoustic measurement.

800.775
PB88-174826 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

Vacuum Gaging - Problems and Possibilities.

Final rept.,

C. R. Tilford. 1986, 8p
Pub. in Vuoto Scienza e Tecnologia 16, n2 p95-102
Jan-Jun 86.

Keywords: 'Vacuum gages. Ionization gages, Gas
analysis. Manometers, Reprints.

The work reviews the characteristics of commonly
used vacuum gages, most notable capacitance dia-

phragm gages, hot filament ionization gages, and spin-

ning rotor gages, as well as briefly discusses residual

gas analyzers. Procedures to optimize performance
are discussed as well as the influence of unusual
measurement environments, such as magnetic fields,

nonambient temperature differences, and radioactive

gases.

800,776
PB88-175054 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Gas and Particulate Science Div.

Intercomparison of Fundamental Parameter inter-

element Correction Methods. Part 2.

Final rept.,

P. A. Pella, G. Y. Tao, and G. Lachance. 1986, Bp
Pub. in X-Ray Spectrometry 15, n4 p251 -258 1986.

Keywords: Comprehensive, Intercomparison, X rays,

Reprints, Algorithm, Alpha coefficients, 'Fundamental
parameters.

In the work, an intercomparison of fundamental param-
eter methods for correction of interelement effects in

quantitative x-ray spectrometric analysis is extended
to include a recently developed algorithm proposed by
Lachance. The Lachance algorithm which the authors
refer to as COLA uses alpha-coefficients calculated
from first principles and then used to correct the re-

sults of elemental analysis for x-ray absorption/en-
hancement effects in bulk specimens. For first princi-

ple calculations, knowledge of the x-ray tube output
spectral distribution is required. In the work the authors
also compared results obtained using different

sources of x-ray tube spectral distributions such as

measured spectra from the literature and spectra cal-

culated from an NBS algorithm. Results of the analysis

of selected alloys, minerals, and fused specimens are
presented and critically examined.

800. 777
PB88-175450 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Analytical Chemistry.
Quest for Quality Assurance.
Final rept.,

J. K. Taylor. 1985, 1p
Pub. in American Laboratory 1 7, n1 0 p67 1 985.

Keyv/ords: 'Quality assurance, 'Chemical analysis.

Quality control, Measurement, Reprints, Reference
materials.

The need for quality assurance of measurement data
is discussed, and elements of a viable program for its

achievement are outlined. The practical question of

how much formal quality assurance is feasible in vari-

ous measurement situations is addressed, and guid-

ance is presented for the development of credible pro-

grams. A suggested quality assurance code of ethics

for analytical chemistry laboratories is offered.

800,778
PB88-175468 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Analytical Chemistry.
Principles of Calibration.
Final rept.,

J. K. Taylor. 1987, 5p
Pub. in ASTM (American Society for Testing and Mate-
rials) Special Technical Publication, Sampling Calibra-

tion Atmos. Meas. 957, pi 4-1 8 1987.

Keywords: Chemical analysis. Quality assurance,
Standardization, Measurement, Errors, Reprints, 'Cali-

bration, Uncertainty.

Measurement consists in the comparison of samples
of unknown composition with standards of known
composition or with scales calibrated with respect to

such standards. The standards used must simulate the

unknowns with respect to matrix and level of analyte if

the comparisons are to be valid. The paper reviews the

fundamental aspects of calibration, describes various

approaches that may be used, and considers the

sources of error in the calibration process. The evalua-

tion of calibration uncertainty and ways to minimize it

are discussed. A general discussion of linear relation-

ships as applied to calibration is presented.

800.779
PB88-176656 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Precision Engineering Div.

Para-Flex Stage for Microtopographic Mapping.
Final rept.,

E. C. Teague, R. D. Young, F. Scire, and D. Gilsinn.

1988, 7p
Pub. in Review of Scientific Instruments 59, n1 p67-73
Jan 88.

Keywords: Pivots, Precision, Reprints, 'Microtopogra-
phic mapping.

The design and performance of a high-precision X-Y
stage which uses a unique type of flexure pivots, is de-
scribed. Performance achieved with a symmetrical ar-

rangement of four arm/pivots for each axis is such that

pitch, roll, and yaw is less than one arc-second for one
millimeter by one millimeter stage motion. Vertical vi-

bration during stage motion is less than 2.5 nm peak-
to-valley, with the major limitation being insufficient de-
coupling from the drive mechanism. Also described is

application of the stage for performing microtopogra-
phic mapping with a stylus transducer.

800,780
PB88-176839 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

We Do Have Vacuum Gage Calibration Standards.
Final rept.,

C. R. Tilford. 1986, 8p
Pub. in Research and Development 28, n5 pi 05-1 12
Mar 86.

Keywords: 'Vacuum gages, 'Standards, Ionization

gages, Manometers, Reprints, 'Calibration standards.
Leak standards.
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The increasing reliance of American industry and sci-

ence on vacuum technology has generated a continu-

ing demand for improved vacuum measurement accu-
racy. The National Bureau of Standards has respond-
ed with a vacuum and leak standards program. The
article describes the goals of the NBS program, the

current state of vacuum standards and calibration

services at NBS, and the operation of the U.S. volun-

tary standards program. Information is contained on
the performance of vacuum instruments that might be
used in an industrial vacuum calibration laboratory.

800,781
PB88-193859 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Temperature and Pressure Div.

Recent Developments in the International Temper-
ature Scale.
Final rept.,

R. J. Soulen. 1986, 4p
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronic Engineering) Instrumentation and Measure-
ment Conference, Boulder, CO., March 25-27, 1986,

P288-291.

Keywords: 'Temperature measurement. Resistance
thermometers, Platinum, 'Temperature scales.

An internationally approved temperature scale forms
the basis for uniformity in temperature measurements
throughout the world. Such a scale is in a continual

process of evolution and improvement. Over the last

five years there have been several developments in

this field. Significant progress has been made in many
areas including: (1) improved thermodynamic tempera-
ture measurements; (2) improved fixed points; and (3)

improved interpolation by platinum resistance ther-

mometry. The article will outline these advances and
will indicate the status of international temperature
scales presently in use.

800,782
PB88-194105 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD.
New Analysis of Interlaboratory Test Results.
Final rept.,

J. Mandel. 1985, 7p
Sponsored by American Society for Quality Control,

Inc., Milwaukee, Wl.

Pub. in Proceedings of the Annual Quality Congress
Transactions (39th), Baltimore, MD., May 6-8, 1985,

P360-366.

Keywords: Reproducibility, Precision, 'Interlaboratory,

Test methods.

An exposition by means of data taken from the litera-

ture, of the new methods of analysis of interlaboratory

test results, developed by ASTM Comm. El 1 on Sta-

tistical Methods.

800,783
PB88-194493 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

Factors Affecting the Precision of Gas Operated
Piston Gages at the Part Per Million Level.
Final rept.,

B. E. Welch, L. A. Guildner, and V. E. Bean. 1985, 4p
Pub. in Proceedings of the International Instrumenta-

tion Symposium (31 st), San Diego, CA., May 6-9, 1 985,
p303-308.

Keywords: 'Pressure gages, Measuring instruments.

Pressure measurement. Precision, Metrology, 'Piston

gages.

The authors have been conducting a program with the

goal of reducing random errors associated with gas
operated piston gages to less than one ppm. Such pre-

cision requires design and operational considerations

that are not always included in current normal practice.

These factors include the design of the interface be-

tween the piston and weight hanger; surface finish

treatment of the weighed parts; rotation method, rate,

and decay time; magnetic effects; electrostatic forces

from within and without the gage; and the differences

between the gage and absolute mode. Examples illus-

trating the relative magnitude of these effects are pre-

sented.

800,784
PB88-225651 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Applied Mathematics.

New Statistical Model for the Calibration of Force
Sensors.
Technical note (Final),

C. P. Reeve. Jun 88, 49p NBS/TN-1246
Also available from Supt. of Docs, as SN003-003-
02872-0.

Keywords: 'Load cells, 'Force, Statistical analysis.

Confidence limits. Least squares method. Polynomials,
'Calibration, Sensors.

The National Bureau of Standards has been calibrat-

ing force sensors for many years. The objective in

these calibrations is to determine the functional rela-

tionship between the applied load and sensor re-

sponse. In a typical calibration, several runs are made
in which identical sequences of known loads are ap-
plied to the sensor. The sensor is rotated in the loading

machine between runs. The previous method of analy-

sis incorporated a quadratic polynomial model which
was fit to the pooled data. The new method presented
here fits separate polynomials to the mean data and
between-run differences. The 'best' degrees of these
polynomials are automatically determined by algo-

rithms which incorporate statistical tests. As a result,

error contributions from several sources are quantized.

Methods for computing confidence intervals for the
'true' sensor response and for a new observation are
given, and methods of inverse prediction (measure-
ment of an unknown load) based on these intervals are

illustrated.

800.785
PB88-225677 PC A02/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD.
Traceability of Laser Interferometric Length Meas-
urements.
Technical note (Final),

H. P. Layer, and W. T. Estler. Jun 88, 8p NTB/TN-
1248
Also available from Supt. of Docs.

Keywords: 'Length, 'Standards, Helium neon lasers,

'Laser interferometry. Calibration, Traceability, US
NBS.

The National Bureau of Standards maintains the
standard of length in accordance with the definition of

the meter, adopted by the General Conference of

Weights and Measures (1983). The standard is used
within NBS to form a consistent system of units which
are used in NBS calibration services.

800.786
PB88-238514 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Modified Digital PID (Proportional-lntegral-Deriva-
tive) Temperature Controller for Thermal Proper-
ties Measurements.
Final rept.,

J. G. Bust, B. J. Filla, and D. R. Smith. 1987, 6p
Pub. in Jnl. of Thermal Insulation 1 1 ,

pi 02-1 07 Oct 87.

Keywords: 'Temperature control. Thermodynamic
properties, Controllers, Reprints, Computerized con-
trol systems.

A modified digital proportional-integral-derivative (PID)

temperature controller for thermal properties measure-
ments is described. Data are presented to illustrate the
approach to equilibrium and the degree of stability at

equilibrium. The controller is being used to control the
heating elements of a high temperature guarded-hot-
plate to within approximately 10 mK.

800,787
PB88-238522 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Thermocouple Device for Determination of Aver-
age Surface Temperature.
Final rept.,

J. G. Must, and D. R. Smith. 1987, Bp
Pub. in Jnl. of Thermal Insulation 11, p96-101 Oct 87.

Keywords: 'Temperature measuring instruments,

'Thermocouples, Surface temperature, Reprints.

A thermocouple-based device for the measurement of

average surface temperature is described. The device
requires the measurement of only two emfs and yields

the average temperature over the entire surface instru-

mented with the device. It consists of a single (normal)

thermocouple and a thermopile-like element which

performs the averaging. A particular use of the device
is described to illustrate its utility.

800.788
PB88-239496 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Effects of Abnormal Conditions on Accuracy of
Orifice Measurement.
Final rept.,

S. E. McManus, J. A. Brennan, and C. F. Sindt. 1987,
5p
Contract GRI-5081 -353-0422
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in Proceedings of the International School of Hy-
drocarbon Measurement (62nd), Norman, OK., May
19-21, 1987, pi 96-200.

Keywords: 'Flow measurement, 'Orifice meters, Swirl-

ing, Accuracy, Errors.

The flowrate through an orifice meter can be calculat-

ed from the pressure temperature, differential pres-
sure, and an empirical discharge coefficient. The dis-

charge coefficients in AGA-3 were experimentally de-
termined in 'normal' flow conditions, where there was
no swirl, pulsations and the velocity profile was sym-
metric. In abnormal flow conditions, the discharge co-
efficient can be significantly different resulting in major
errors in measurement. The paper will elaborate on the
errors caused by two types of abnormal conditions-
swirling and asymmetric flows-and discuss possible
solutions.

800.789
PB88-246731

(Order as PB88-246707, PC A04)
National Bureau of Standards, Gaithersburg, MD.
International Comparisons of Pressure Standards:
A Status Report,
C. R. Tilford. 4 Feb 88, 5p
Included in Jnl. of Research of the National Bureau of

Standards, v93 n4 p545-549 1988.

Keywords: 'Standards, Comparison, 'Pressure stand-
ards, Interlaboratory comparisons.

In 1979, four working groups were established to orga-

nize comparisons between the pressure standards of

the different national standards laboratories. These
comparisons cover the range 0.000001 to

100,000,000 Pa. The report describes the progress of

the different copmparisons and summarizes the re-

sults where available.

800.790
PB88-246764

(Order as PB88-246707, PC A04)
National Bureau of Standards, Gaithersburg, MD.
Practical Uncertainty Limits to the Mass Determi-
nation of a Piston-Gage Weight,
R. S. Davis, and B. E. Welch. 25 Feb 88, 7p
Included in Jnl. of Research of the National Bureau of

Standards, v93 n4p565-571 1988.

Keywords: 'Mass, 'Weight measurement, 'Piston

gage weights. Balances, Uncertainty, Calibration.

The mass of a 590-g piston-gage weight was deter-

mined with a standard error of 0.057 mg (0.1 ppm). The
sources of error are carefully examined. These include

air-buoyancy corrections, physically adsorbed surface

moisture, and air-convection within the weighing
chamber. The authors conclude that significant im-

provement cannot be realized with the conventional
weighing techniques available to most piston-gage

users.

800,791
PB89-114060 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Building Technology.
Evaluation of a Standard Device for Calibrating

Calorimeter Test Rooms,
W. J. Mulroy. Dec 86, 27p NBSIR-86/3465
Sponsored by Department of Energy, Washington, DC.

Keywords: 'Calohmeters, 'Test equipment, 'Calibrat-

ing, 'Standards, Air conditioning. Tests, Test facilities.

Thermal measurements.

A device for calibrating calorimeter test rooms was
evaluated by installing it on a test room calorimeter of

small, known thermal transmittance which contained
electric heaters capable of providing varying metered
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heat loads. The calibration device was evaluated only

for its ability to measure heat load. The calorimeter in-

strumentation is described in detail. The calibration

device is described primarily by reference.

800.792

PB89-114201 PCA07/MFA01
National Bureau of Standards, Gaithersburg, UD.
User's Guide for the Cone Calorimeter.
Special pub. (Final),

W. H. Twilley, and V. Babrauskas. Aug 88, 128p
NBS/SP-745
Also available from Supt. of Docs, as SN003-003-
02889-4. Library of Congress catalog card no. 88-

600556.

Keywords; "Calorimeters, Thermal measuring instru-

ments. Fire hazards. Evaluation, Calibrating, Guide-
lines, Calorific value.

The report provides instructions for users of the Cone
Calorimeter in installing, operating, maintaining, and
repairing the instrument. It is intended for training new
operators at NBS and at other laboratories. The trou-

bleshooting and repair sections will be a useful refer-

ence section even for experienced operators, since

remedies for a large number of potential instrument

malfunctions are outlined.

800,793

PB89-1 18913 Not available NTIS
National Bureau of Standards, Gaithersburg, MD. Na-
tional Voluntary Lab. Accreditation Program.

DoO (Department of Defense) and NBS (National

Bureau of Standards) Plan Laboratory Accredita-
tion Experiment.
Final rept.,

H. W. Berger. 1987, 3p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News 15, nS pti p44-46 Mar 87.

Keywords; "Calibrating, "Laboratories, Research
projects, Feasibility, Cost analysis. Reprints, Accredi-

tation, US DOD, National Institute for Standards and
Technology.

A pilot project, planned by DoD and NBS, intended to

determine the feasibility, costs, and benefits of labora-

tory accreditation for calibration laboratories, is de-
scribed. The article briefly discusses the steps to be
followed by DoD and the National Voluntary Laborato-
ry Accreditation Program in carrying out the experi-

ment and deciding on future actions.

800,794

PB89-119168 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Precision Engineering Div.

Surface Texture Characterization by Angular Dis-
tributions of Scattered Light.

Final rept.,

D. E. Gilsinn, T. V. Vorburger, F. E. Scire, E. C.
Teague, and M. J. Mclay. 1985, lOp
Contract NASA-L-4718-B
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Review of Progress in Quantitative Nonde-
structive Evaluation, v4B, p779-788 1985.

Keywords; "Optical measuring instruments, "Light
scattering, "Surface roughness, Texture, Topography,
Reprints, Laser applications, Profilometry.

Developing and testing optical scattering models for

characterizing manufactured surfaces has led the Na-
tional Bureau of Standards to develop instruments to
measure the far field intensity distribution of scattered
light, and to acquire surface microtopographic data
using stylus profiling. A brief description of these in-

struments are given. Data acquired from both tech-
niques were used to test several models for optical
scattering. Results are given showing the correspond-
ence between experimentally acquired optical data
and fonward scattering computations from manufac-
tured surface profiles. A discussion is also given of the
results obtained in trying to invert the intensity data
and recover profile related parameters from given in-

tensity data.

800,795

PB89-1 19782 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.

National Voluntary Laboratory Accreditation Pro-
gram.
Final rept.,

H. W. Berger. 1986, 1p
Pub. in American Laboratory 1 8, N1 1 , 8 1 986. See also

NTN-840843.

Keywords; "Standards, "Laboratories, National gov-
ernment. Research projects. Tests, Accreditation.

The National Voluntary Laboratory Accreditation Pro-

gram is briefly described in the report.

800,796
PB89-1 26858 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Thermophysics Div.

Thermal Diffusivity Measurement by the Transient
Hot-Wire Technique: A Reappraisal.
Final rept.,

C. A. Nieto de Castro, B. Taxis, H. M. Roder, and W.
A. Wakeham. 1988, 24p
Sponsored by Department of Industry, London (Eng-

land), and Department of Energy, Washington, DC.
Pub. in International Jnl. of Thermophysics 9, n3 p293-
316 May 88.

Keywords; "Thermal diffusivity, "Thermal measure-
ments. Heat transfer. Thermal conductivity, Specific

heat. Thermal measuring instruments. Precision,

Errors, Accuracy, Reprints, "Transient hot-wire tech-

nique.

The theory of the transient hot-wire technique for ther-

mal conductivity measurements is reassessed in the

special context of thermal diffusivity measurements. A
careful examination of the working equation and an
error analysis are employed to identify the principal

sources of error. Notwithstanding earlier claims to the

contrary, the best precision that can be attained in

thermal diffusivity measurements is of the order of -i-

or - 3%, while the accuracy is inevitably poorer. Experi-

mental evidence is adduced from two different instru-

ments that supports the analysis given here. Although
the technique cannot yield values of the thermal diffu-

sivity, k, as accurate as can be achieved by the use of

the best possible individual values of lambda, p, and
C(sub p) in the relation k = lambda/pC(sub p), the
simplicity of the technique makes it attractive for many
purposes. It is even possible to derive values of the
isobaric heat capacity C(sub p) for many fluids not

available from other methods.

800,797
PB89-126924 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

National Bureau of Standards Primary High-
Vacuum Standard.
Final rept.,

C. R. Tilford, S. Dittmann, and K. E. McCulloh. 1988,

7p
Sponsored by Department of Energy, Washington, DC.
Pub. in Jnl. of Vacuum Science and Technology A 6,

n5 p2853-2859 Sep/Oct 88.

Keywords; "High vacuum, "Standards, Orifice flow.

Vacuum gages. Design, Operations, Reprints, Ioniza-

tion gages. Calibration, National Institute for Standards
and Technology.

The theory, design, operating procedures, and esti-

mated errors are discussed for an orifice-flow-type

pressure standard currently in use at the National
Bureau of Standards. This standard is used to define
pressures between 10 to the 7th power and 0.1 Pa.

Including the uncertainty of the flowmeter, the estimat-

ed total uncertainty varies from 2.6% at the highest
pressures, to 1.4% at midrange, and 8.2% at the
lowest pressures. Representative calibration results

are presented for four different types of hot-cathode
ionization gauges.

800,798
PB89-128888 PC A07/MF A01
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Temperature and Pressure Div.

NIST (National Institute of Standards and Technol-
ogy) Measurement Services: Liquid-In-Glass Ther-
mometer Calibration Service.
Special pub. (Final),

J. Wise. Sep 88, 132p NIST/SP-250/23
Also available from Supt. of Docs, as SN003-003-
02891-6. Library of Congress catalog card no. 88-

600580.

Keywords; "Calibrating, "Temperature measurement,
Errors, Standards, Reliability, Temperature, "Liquid-in-

glass thermometers, National Institute of Standards
and Technology.

The document gives a description of the calibration of

liquid-in-glass thermometers at the National Bureau of

Standards. The calibration equipment and procedures
used at NBS are discussed in detail. Calculations and
stem-temperature corrections are shown and a discus-

sion of the sources of error encountered in calibration

and estimates of uncertainties is presented.

800,799

PB89-132104 PCA10/MFA01
National Bureau of Standards (NEL), Boulder, CO.
Center for Electronics and Electrical Engineering.
Generation of Standard Electromagnetic Fields in

a TEM (Transverse Electromagnetic) Cell.

Technical note, (Final),

M. Kanda, and R. D. Orr. Aug 88, 220p NBS/TN-
1319
Also available from Supt. of Docs, as SN003-003-
02898-3.

Keywords; "Radio frequencies, "Electromagnetic
fields, "Calibrating, Antennas, Standards, Impedance,
Variability, "TEM cells. Transverse electromagnetic
cells. National Institute for Standards and Technology.

The paper documents the facilities and procedures
used by the National Bureau of Standards to calibrate

radio frequency electric field probes using a transverse
electromagnetic (TEM) cell. The advantages, limita-

tions, and physical characteristics of TEtCl cells are
presented. Impedance, field uniformity, and mode
structure, critical aspects of a cell as a standard field

enclosure, are discussed. The paper concludes with

sections on setup and measurement procedures for

users, uncertainty in the standard field, and statistical

control of the calibration system. Copies of key refer-

ences are included to provide ready access to the de-
tails of topics summarized in the text.

800,800

PB89-132336 PC A04/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Mfg. Engineehng.
Investigation of a User-Operated Mass Calibration
Package,
R. M. Schoonover, and J. E. Taylor. Nov 88, 65p
NISTIR-88/3876

Keywords; Weight measurement. Temperature con-
trol. Mass, Data acquisition. Calibration, Measurement
instruments, "Mass measurement, "Mass standards.

Reported are the results of two round-robin mass
measurement programs. The first round-robin elucidat-

ed the many technical problems that required solutions

before successful mass calibrations could be per-

formed in all of the participant laboratories. The report

details the technical innovations, i.e., thermal condi-

tioning of the kilogram weights, balance servo control,

automatic data acquisition, the measurement of some
air density parameters, computer software, and pre-

sents the results. The results clearly indicate that in the

future mass standards could be calibrated at locations

remote from the NBS laboratory while maintaining the

rigor necessary for certification.

800,801

PB89-133524 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Facilities of the National Institute of Standards and
Technology, 1988.
Special pub. (Final).

Sep 88, 40p NIST/SP-732
Also available from Supt. of Docs, as SN003-003-
02899-1. See also PB85-121200.

Keywords; "Test facilities, "Laboratories, Research,
Cooperation, Utilization, Government furnished equip-

ment, "US National Institute of Standards and
Technology(US NIST), Research and development.

The brochure highlights a small number of the special

NIST facilities which could be used to benefit research.
It offers information on the capabilities of these facili-

ties as well as their availability. Individuals or organiza-

tions who wish to use an NIST facility should contact
the appropriate facility manager. Many of the research
and testing facilities, some of which are unequaled

800.801 89
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anywhere in the world, are made available to other re-

searchers for collaborative or independent work.

Manufacturing Processes & Materials
Handling

800,802
PB88-177290 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Factory Automation Systems Div.

Integrated Manufacturing Data Administration
System (IMDAS)-An Overview.
Final rept.,

D. Libes, and E. Barkmeyer. 1988, 6p
Pub. in International Jnl. of Computer Integrated Manu-
facturing 1, n1 p44-49 1988.

Keywords: 'Data administration, Reprints, "Automat-
ed manufacturing, CIM, IfVlDAS.

Automated manufacturing requires sharing of data
among control, sensory and administrative processes.
Since these processes are invariably distributed over
many different computer systems, the authors claim

that a distributed data system is necessary. Unlike

most extant data systems, a manufacturing enterprise

requires support for diverse computer systems, data

systems and databases; real-time data access; and in-

tegration of new systems into a running complex. The
paper briefly discusses these issues and describes a
prototype implementation of a distributed data system
that addresses them.

800.803
PB88-177332 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Clioosing a Welding Procedure to Produce a Ten-
Meter-Long Tensile Specimen.
Final rept.,

T. A. Siewert, and G. E. Hicho. 1988, 3p
Sponsored by Nuclear Regulatory Commission, Wash-
ington, DC.
Pub. in Welding Jnl. 67, n2 p35-37 Feb 88.

Keywords: "Welding, "Nuclear reactors, "Steel, Pre-

heating, Procedure development. Tensile testing.

Welding.

Simulation of the stress fields in the pressure contain-
ment vessel of a nuclear reactor required the fabrica-

tion of large tensile specimens. The note describes the

design requirements and final welding procedure used
to fabricate these specimens. The specimens were
constructed of A533B steel and were 10 m long, with a
cross section of 1 m by 0.1 m.

800,804
PB88-236807 PC A03/MF A01
National Bureau of Standards, Boulder, CO.
Computerization of Welding Information: A Work-
shop Report, August 5-8, 1986.
Special pub. (Final),

T. A. Siewert, and J. E. Jones. Jun 88, 40p NBS/SP-
742
Also available from Supt. of Docs, as SN003-003-
02876-2. Library of Congress catalog card no. 88-

600543. Prepared in cooperation with American Weld-
ing Inst., Louisville, TN. Sponsored by David W. Taylor
Naval Ship Research and Development Center, An-
napolis, MD.

Keywords: "Welding, "Information systems, "Data
processing, Data acquisition. Data storage. Data re-

trieval, Information retrieval. Systems engineering.
Meetings.

Forty-two welding engineers, welding managers, and
computer scientists gathered to discuss databases for

welding information. Group discussions identified the
most useful topics for welding databases; general
welding procedures; properties of the weld, heat-af-

fected zone, and base metals; procedure qualification

records; and welding variables. Characteristics of the
databases were discussed in terms of potential users,
content, and sources of information. The participants

concluded that a significant portion of the data needs
can be met by existing information, but this information
should be carefully screened and reviewed before in-

clusion in databases. Databases should be accessible
to diverse group of potential users, and databases

should use the latest computer technology and be up-
gradable to new technology as it becomes available.

Nondestructive Testing

800.805
PB88-169529 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD.
NVLAP (National Voluntary Laboratory Accredita-
tion Program) Directory of Accredited Laborato-
ries, 1987-88,
H. W. Berger. Feb 88, 67p NBSIR-88/3718
See also PB86-1 58003.

Keywords: "Directories, "Laboratories, Test facilities.

Accreditation.

The 1 987-88 Directory of NVLAP Accredited Laborato-
ries lists laboratories accredited under the procedures
of the National Voluntary Laboratory Accreditation

Program (NVLAP) as of January 1, 1988. Indexes
cross reference the laboratories by name, NVLAP Lab
Code Number, test method, accreditation program,
and geographical location. The scope of accreditation

of each laboratory, listing the test methods for which it

is accredited, is provided along with a tabulation of test

methods and the laboratories accredited for those test

methods.

800.806
PB88-1 78520 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Automated Production Technology Div.

Acoustic Emission Sensors and Their Calibration.
Final rept.,

D. G. Eitzen, and F. R. Breckenridge. 1987, 13p
Pub. in Nondestructive Testing Handbook, v5 p122-
134 1987.

Keywords: "Calibration, Sensors, Transducers,
"Acoustic emission. Dynamic displacement.

The general nature and characteristics of sensors
used in acoustic emission technology are described.
Typical and special applications sensors are covered.
Characteristic dimensions of sensors and sensor cou-
plants are discussed. Primary calibration of AE sen-
sors are also described and secondard calibration

tools are outlined.

800,807
PB88-190012 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Deconvolution for Acoustic Emission.
Final rept,

J. A. Simmons. 1986, 9p
Pub. in Review of Progress in Quantitative Nonde-
structive Evaluation, v5A p727-735 1986.

Keyvyords: "Signal processing. Time series analysis.

Reprints, "Acoustic emissions, "Deconvolution, Singu-
lar value decomposition.

A new technique is presented for deconvolution of

time series (digitally recorded temporal waveforms)
such as obtained in acoustic emission. The method,
called cross-cut deconvolution, combines two different

least squares methods-one completely new, the other

a recently developed variant of singular valued decom-
position-to produce a potentially robust technique for

treating ill-conditioned problems. A simple example is

given for deconvolution of a Gaussian kernel in the
presence of varying amounts of noise by each least

squares method.

800,808
PB89-124051 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Ionizing Radiation Physics Div.

Coupled Electron/Photon Monte Carlo Calcula-
tions of X-ray Scattering with Application to Indus-
trial Radiography.
Final rept.,

G. Barnea, and C. E. Dick. 1987, 5p
Pub. in NDT (Non-Destructive Testing) International

20, n2 pi 11-1 15 Apr 87.

Keywords: "Radiography, "X rays, "Nondestructive
testing, "Simulator routines. Computation, Monte
Carlo method, Styrene resins. Polymers, Iron, Radi-

ation effects. Electron energy. Positrons, High energy
particles. Photons, Scattering, Reprints, Phantoms.

Monte Carlo transport methods are used to simulate
the scattering of x-rays in polystyrene and in iron phan-
toms. The calculations are made with monoenergetic
x-ray sources in the energy region from 30 keV (1 00
keV for iron) to 20 MeV. The energy range includes the
energy regions for diagnostic radiology (0.03-0.15
MeV), nuclear medicine (0.1-2.0 MeV) and industrial

radiography (0.2-20 MeV). The phantom thickness for

polystyrene was 5.3, 10, and 21 cm and for iron 0.7
and 1.4 cm. The present calculations include the ef-

fects of secondary electron/position radiation which
become quite important at high energies. As a function
of the incident photon energy, the ratio of the scat-
tered to the total radiation (scatter fraction) was found
to have a characteristic 'N' shape. Increasing the
atomic number of the scattering media has the effect

of 'squeezing the N.'

800,809

PB89-1 32930 Not available NTIS
National Bureau of Standards (NML), Washington, DC.
Office of Nondestructive Evaluation.

Introduction and Summary for Mechanical Relax-
ation of Residual Stresses.
Final rept.,

L. Mordfin. 1988, 122p
Pub. in Mechanical Relaxation of Residual Stresses,
ASTMSTP 993, 122p 1988.

Keywords: "Nondestructive tests, "Stress relaxation

tests, "Residual stress, "Meetings, Mechanical tests.

Fatigue strength at N cycles, Vibration tests, Reprints.

There are many reports in the published literature on
mechanical treatments for reducing residual stresses.

Examples of such treatments include fatigue cycling,

mechanical vibration and cold working. In most of

these reports the reduction of the residual stresses is

not measured; rather, it is inferred from observed im-

provements in fatigue life, in corrosion resistance, or in

other aspects of material durability. Accordingly, an
international specialists' symposium was convened to

obtain a better understanding of the mechanics of

stress relief. The seven papers from the symposium
are published in the book. They address all three of the
principal mechanical treatments and are all based
upon actual measurements of relaxation. Thus, it is

likely that the volume will serve as a reliable foundation
for those needing an introduction to the mechanical
relaxation of residual stresses, as well as a current

review for those seeking to research or othenwise ad-

vance the state of knowledge in this technologically

important field.

Quality Control & Reliability

800,810

PB88-174222 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Statistical Engineering Div.

Statistical and Quality Control Standards In the
U.S.

Final rept.,

M. G. Natrella. 1985, 12p
Pub. in Communications in Statistics-Theory and
Methods 14, nil P2753-2764 1985.

Keywords: "Quality control, "Standards, Quality assur-

ance. Sampling, Inspection, Statistics, Reliability, Re-
prints, ANSI, ASTM, American National Standards In-

stitute.

The U.S. standards system is a system of voluntary

consensus standards in the private sector. There are

more than 750 organizations in the U.S. that issue a
total of 26,000 standards. Two very important stand-

ards organizations are ASTM and ANSI (American Na-
tional Standards Institute). In particular, ASTM Com-
mittee E-1 1 on Statistical Methods and ANSI Commit-
tee Z-1 on Quality Assurance have developed statisti-

cal standards. Standards under the jurisdiction of

these committees are listed. The most widely-used

statistical standards are probably the standard tables

for sampling inspection, which were developed by the

U.S. military, and have been adopted, modified, or re-

vised to appear in various standard systems, both mili-

tary and civilian, national and international.
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PBri8-176615 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.
Office of Product Standards Policy.

Laboratory Accreditation and the Procurement
Community.
Final rept.,

P. S. Unger. 1985, 3p
Pub. in ASTM (American Society for Testing and Mate-

rials) Standardization News, p39-41 May 85.

Keywords: Laboratories, Tests, Reprints, "Accredita-

tion, International organizations. International coalition

for procurement standards.

Reliable testing is important to the procurement com-
munity. Laboratory accreditation can identify compe-
tent testing laboratories. Tlie purpose of ttie article is

to discuss the use of laboratory accreditation by the

procurement community, particularly highlighting the

interest of the International Coalition for Procurement
Standards.

PB88-1 76623 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.
Office of Product Standards Policy.

Quality Statements in ASTM (American Society for

Testing and Materials) Standard Specifications.

Final rept.,

P. S. Unger. 1985, 4p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News, p44-47 Jul 85.

Keywords: "Quality control, "Quality assurance,

"Specifications, "Standards, Measurement, Tests, Re-
prints, Calibration, ASTM.

The ASTM Committee E46 has published a guide and
associated checklist for ASTM technical committees
on the use of quality statements in specifications. The
guide is intended to address the most important as-

pects of quality assurance in a specification. The paper
discusses the contents of the guide and the use of the

associated checklist

General

800,813
PATENT-4 738 139 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.
Ultrasonic Real-Time Monitoring Device for Part
Surface Topography and Tool Condition In situ.

Patent,

G. V. Blessing, and D. G. Eitzen. Filed 9 Jan 87,

patented 19 Apr 88, 7p PB88-216031, PAT-APPL-7-
001 905
This Government-owned invention available for U.S. li-

censing and, possibly, for foreign licensing. Copy of

application available NTIS.

Keywords: "Patents, "Ultrasonic tests, "Monitors,
Wear, Tool life, PAT-CL-73/644, PAT-CL-73/105.

An ultrasound device sends and guides ultrasonic

waves to a part surface through a fluid in laminar flow
along a curved path, and then receives the reflected

and/or scattered waves from that surface in the mode
of a sensor. The received signal yields information
about the part surface topography such as roughness,
scratches, and dents. Since the device can operate in

real-time in situ on moving, as well as on stationary
parts, the received ultrasonic signal may be used to

monitor tool wear during part fabrication, and even pro-
vide feedback information for machine control.

600S14
PATENT-4 765 754 Not available NTIS
Department of Commerce, Washington, DC.
Inclined Contact Recirculating Roller Bearing.
Patent,

A. H. Slocum. Filed 12 May 87, patented 23 Aug 88,
lOp PB88-250980, PAT-APPL-7-048 848
Supersedes PB87-206942.
This Government-owned invention available for U.S. li-

censing and, possibly, for foreign licensing. Copy of

patent available Commissioner of Patents, Washing-
ton, DC 20231 $1.50.

Keywords: "Patents, "Roller bearings, Loads(Forces),
Capacity, Design, Components, "Foreign technology.
Recirculating roller bearings, PAT-CL-384-44.

A linear recirculating roller bearing is disclosed where
the rollers travel in an inclined groove where the non-

loading rolling groove is parallel to the loading roller

groove. In the preferred embodiment four sets of roll-

ers are provided which are able to bear loads from any
direction. The angle of the rollers with respect to the

bearing is dependent on the materials used and the

overall dimensions of the system so that the bearing

gap expands, due to temperature changes, at the

same rate as the rollers.

800.815
PB88-177001 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Thermophysics Div.

Two Refrigerant Mixtures and the Hard Sphere
Fluid.

Final rept.,

G. Morrison, and M. McLinden. 1985, 15p
Pub. in ASHRAE (American Society of Heating, Refrig-

eration and Air-Conditioning Engineers) Transactions,

v91 pt2Bp929-943 1985.

Keywords: "Refrigerants, Mixtures, Equations of state.

Mathematical models. Thermodynamic properties.

Heat pumps. Reprints, Azeotropic mixtures, R13B1/
R152a refrigerant, R12/R22 refrigerant.

This is a discussion of the use of the perturbed hard

sphere equation of state to describe refrigerants and
refrigerant mixtures. A brief review of mixture modeling
is given. Two mixtures, R13B1/R152a, and R12/R22,
are discussed as examples of the usefulness of the

model.

800,816
PB88-1 77670 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Equipment Div.

Methods for Comparing the Performance of Pure
and Mixed Refrigerants in the Vapour Compres-
sion Cycle.
Final rept.,

M. O. McLinden, and R. Radermacher. 1987, 8p
Sponsored by Electric Power Research Inst., Palo

Alto, CA.
Pub. in Int. J. Refrig. 1 0, p31 8-325 Nov 87.

Keywords: "Vapor compression refrigeration cycle,

"Refrigerants, Heat pumps. Mixtures, Fluids, Equa-
tions of state. Comparison, Capacity, Heating, Heat ex-

changers. Temperature, Heat transfer. Reprints, R22/
R1 14 refrigerant, R22/P1 1 refrigerant.

Methods of comparing pure and mixed refrigerants are

considered by computing the coefficient of perform-

ance and the heating capacity for an ideal vapor com-
pression cycle for R22/R114 and R22/R11 mixtures.

For comparisons based only on one characteristic

condensation temperature and one evaporation tem-
perature, the results depend entirely on how the char-

acteristic temperatures are defined. A method specify-

ing the heat transfer fluid temperatures and a total

heat exchanger area per unit capacity is thought to

offer a comparison applicable to both pure and mixed
refrigerants. Using the method, the effects of compres-
sor superheat, heat exchanger approach tempera-
tures, and the match of refrigerant and heat transfer

fluid temperatures are discussed.

800,817
PB89-132856 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Chemical Process Metrology Div.

Flowmeter Installation Effects.

Final rept.,

G. E. Mattingly, and T. T. Yeh. 1988, 13p
Pub. in Proceedings of National Conference of Stand-
ards Laboratories, Washington, DC, August 14-18,

1988, p1-13.

Keywords: "Flowmeters, "Pipe flow, "Meetings, Per-

formance evaluation. Calibrating, Speed indicators,

Reprints.

A strategy is put forth through which flowmeter per-

formance can be predicted for 'non-ideal' meter instal-

lation conditions. This strategy is based upon under-
standing the salient features of the pipeflows produced
by such piping configurations as elbows, reducers,
valves, etc. and also understanding how specific

meters perform in these flows. Currently, national or

international flowmetering standards give no guidance
as to: (1) whether a selected meter's discharge coeffi-

cient or flow factor increases or decreases in non-ideal
installation conditions, or (2) how much meter factor

'shift' might be produced relative to that for ideal instal-

lation conditions. The research results described
herein include: (1) laser Doppler velocimetry measure-
ments for the pipeflows produced by an elbows-out-of-

plane configuration; (2) the quantification of these sec-

ondary flows in the downstream piping; and (3) the

demonstration that our strategy works for a turbine-

type flowmeter in these non-ideal installation condi-

tions.

800,818

PB89-133516 PC A17/MF A01
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The 73rd Annual Meeting of the National Conference
on Weights and Measures was held at the Amway
Grand Plaza Hotel in Grand Rapids, Michigan during

the week of July 17 through 22, 1988. The theme of

the meeting was the 'State Standards Program - 1 50th
Anniversary'. A complete revision of the Liquid Meas-
uring Device Code in NBS Handbook 44 was adopted.
Policy and test procedures were adopted for accom-
modating moisture loss in prepackaged meat and
poultry products from Federally-inspected plants. Re-
vised policy was adopted on cash discount/credit card
sales from single-price-computing motor fuel dispens-
ers. Special meetings included those of the Task
Force on Energy Allocation, Metrologists' Workshops,
the Associate Membership Committee, the Retired Of-

ficials Committee, the Scale Manufacturers' Associa-
tion, the Industry Committee on Packaging and Label-

ing, the state regional weights and measures associa-

tions, and National Association of State Departments
of Agriculture Weights and Measures Division.
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NIST (National Institute of Standards and Technol-
ogy) Research Reports, October 1988.

Special pub. (Final).

Oct 88, 36p NIST/SP-743
Also available from Supt. of Docs, as SN003-003-
02905-0. Library of Congress catalog card no. 88-
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cals, 'US National Institute of Standards and
Technology(US NIST), Research and development.

Contents: Research update; NBS has new name, ex-

panded role; Can we talk-speech recognition research

at NIST; Pinpointing the origin of historical artifacts;

Advanced materials: from laboratory to production

line; Five NIST projects win R&D awards; Biotech

center names top officials; High-resolution structure

for chymosin solved; New technique automates se-

quencing of DNA; Role of inflammatory cells in DNA
damage described; Laser cooling limit broken; Tracing

the sources of industrial emissions; Helping industry

find substitute CFC's; New publications; Conference
calendar.
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Pub. in Proceedings of the International Conference of
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Data processing, Environmental tests, Reprints,
* Force measurement.

The paper reports recent developments in force meas-
urement at NBS in seven areas: laboratory intercom-

parison; deadweight machine intercomparison; statisti-

cal analysis; voltage-ratio reference; temperature sen-

sitivity testing; pressure sensitivity testing; and auto-

mated data logging. Examples of test results in some
areas, Interpretations of these results, and plans for

continued work are presented.
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opment Life Cycle Approach.
Special pub. (Final),

Z. G. Ruthberg, B. T. Fisher-Wright, W. E. Perry, J.

W. Lainhart, J. G. Cox, M. Gillen, and D. B. Hunt. Apr
88, 270p NBS/SP-500/153
Also available from Supt. of Docs. Library of Congress
catalog card no. 88-600518. Prepared in cooperation
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The guide addresses auditing the system development
life cycle (SDLC) process for an automated information

system (AIS), to ensure that controls and security are

designed and built into the system. It is directed toward
mid-level ADP auditors having a minimum of two years
experience in ADP auditing, but can also be used by
security reviewers, quality assurance personnel, and
as a training tool for less experienced ADP auditors.

ADP managers and system developers will also find it

useful guidance on security and control issues. It is de-
signed to provide audit/review programs for each
major phase of the SDLC process. It presents: (1) the

model arrived at for describing the phases and func-

tional roles in the entire AIS life cycle; (2) the accom-
panying flow of documents as the system progresses
through the life cycle phases of Initiation, Definition,

Design, Programming and Training, Evaluation and Ac-
ceptance, and Installation and Operation; (3) a security

audit/review work priority scheme; and (4) audit/

review programs for Initiation through Evaluation and
Acceptance.
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Computer Science and Technology: Guide to In-

formation Resource Dictionary System Applica-
tions: General Concepts and Strategic Systems
Planning.
Special pub. (Final),

U. H. Law. Apr 88, 147p NBS/SP-500/152
Also available from Supt. of Docs, as SN003-003-
02865-7. Library of Congress catalog card no. 88-

600529.

Keywords: 'tVlanagement information systems, 'Infor-

mation systems, 'Data processing, 'Standards, Sys-
tems management. Concepts, Guidelines, 'Informa-
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System, 'Information processing, 'Data dictionaries,

'Federal information processing standards. Data
structures. Data systems.

The guide describes the Information Resource Diction-

ary System (IRDS) and its applications, Information

Resource Dictionaries (IRDs). Metadata to be stored in

an IRD is differentiated from data to be stored in a da-

tabase. The role of the IRDS in Information Resource
Management (IRM) and Data Administration is dis-

cussed. The development of the IRDS is described in

terms of the evaluation of data processing toward
larger, more complex systems that require greater

control. With examples drawn from the first phase of

the life cycle, the Strategic Systems Planning phase,
the guide demonstrates how; (1) to develop example
problem statements indicative of the information to be
represented in an IRD; (2) to conceive of and define

phase partitions and views through which to access
information in an IRD; (3) to develop Entity-Relation-

ship-Attribute models for each example problem state-

ment; and (4) to use the IRDS command language in

defining an IRD schema and in populating the IRD with

metadata. Procedures for using the IRDS extensible

schema capability are illustrated.
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The publication is a report on the Information Re-
source Dictionary System (IRDS) Command Language
prototype developed by the Institute for Computer Sci-

ences and Technology of the National Bureau of

Standards. It discusses the structure, source code,

and operating environment of the Prototype, specifies

the precise subset of the standard IRDS Command
Language implemented, provides instructions for in-

stalling the Prototype software, and leads the reader

through a typical user session.
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Association) Symposium.
Special pub. (Final),
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The publication constitutes the proceedings of a one-

day symposium at the National Bureau of Standards
on May 17, 1988. It was jointly sponsored by the Na-
tional Capital Region of the Data Administration Man-
agement Association (NCR DAMA), the Federal Data
Management Users Group (FEDMUG), and the Asso-
ciation for Federal Information Resources Manage-
ment (AFFIRM). The symposium provided attendees
with an opportunity to share the insights of leaders in

the Data Administration field. Special emphasis was
given to the factors which contribute to successful im-

plementation of Data Administration management poli-

cies and practical methodologies.
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The report consists of the user presentations at a
workshop on applications of the Information Resource
Dictionary System (IRDS), held at the National Bureau
of Standards on March 24-25, 1988. Representatives
of twenty Federal Government agencies discussed
current and planned applications of the IRDS at their

respective organizations.

Operations & Planning
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In 1965 the National Bureau of Standards collected a
body of U.S. voluntary standards with the cooperation

of industry. These standards formed the basis for a na-

tional index and the core of a national standards de-

pository library. From its beginning, the Standards In-

formation Service was dedicated to serve as the na-

tional focal point of information, but also responded to

queries from all over the world. The re-named 'Nation-

al Center for Standards and Certification Information'

(NCSCI) in 1 985 commemorated 20 years of furnishing

standards information. The article reviews the history

and changing role of NCSCI in supporting government,
industry, and a world-wide public with standards and
certification information. It concludes with a descrip-

tion of currently available service and information.
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The report describes the statistical design of a sample
survey to monitor the condition of microfilm in a large

collection maintained by the National Archives. The
design criterion developed for the survey ensures that

the number of rolls of film inspected will be large

enough to achieve a pre-chosen probability of detect-

ing a specified amount of damaged film that might exist

in the population. Tables and formulas are given to sat-

isfy the design criterion under a range of conditions.

Other practical aspects of survey design are discussed

including the sampling frame, stratification, sample se-

lection procedure, pilot testing, and the use of replicat-

ed sampling.

Reference lUlaterials

800,828

PB88-170022 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.

92



LIBRARY & INFORMATION SCIENCES

Reference Materials

NBS (National Bureau of Standards) Research Re-
ports, December 1987.

Special pub. (Final).
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Also available from Supt. of Docs. See also PB88-
170030. Library of Congress catalog card no. 87-

619882.

Keywords; 'Research projects, Superconductivity,

Electric contacts. Buildings, Collapse, Free radicals.

Oxygen, Thermal insulation. Computer aided design,

Computer aided manufacturing. Initial graphics ex-

change specification, IGES(lnitial Graphics Exchange
Specification), Parallel computers. Oxygen radicals.

iContents; Research update; Back to the basics; Will

the Japanese beat the United States in

superconductivity(question mark); Low-resistance

contacts developed for high-temperature supercon-

ductivity; IGES-translating electronic tongues; Lifting

system failure probable cause of fatal building col-

lapse; Six NBS projects win 1987 i-R 100 awards;

Matching processor and algorithms-the challenge of

parallel computers; Process sensor measures internal

temperatures in extruded aluminum: Life, death, and
oxygen radicals; New technique for evaluating installa-

tion of home insulation; New publications; Conference
calendar.
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mocouples, Concretes, Technology, US NBS.

Contents:

Research update;
Riding a heat wave-researchers take another

look at superconductivity;

President Reagan announces superconductivity

initiative;

Life on the edge:
measuring linewidths;

Thin-film thermocouples designed for diesel

engine research;

Concrete research at NBS-new ways to

understand an old material;

Improved clinical lab tests:

goal of cooperative program;
Emerging technologies-the competitive edge of

the future(question mark);

High-technology bugs are new tools for science
and industry;

New publications;

Conference calendar.
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Publications of the National Bureau of Standards,
1987 Catalog.
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Also available from Supt. of Docs, as SN003-003-
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Indexes terms. Subject indexing, "National Bureau of

Standards, US NBS.

Contents: About the National Bureau of Standards;
Catalog structure and use; Availability and ordering in-

formation; NBS publications announcements; Indexes;
Appendixes; Order forms; NBS technical publications
program; NTIS subject categories.
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Journal of Research of the National Bureau of
Standards. Volume 93, Number 4, July-August
1988.

1988, 51p
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Computer vision. Pressure standards, Humidity meas-
urement. Ammonium uranyl phosphates. Piston gage
weights.

Contents:
An improvement in the reliability of standard cell

enclosures;

The NBS vision system in the AMRF;
International comparisons of pressure standards

- a status report;

Condensation method for humidity measurement
in the UMR cloud simulation chamber;

Precipitation of NH4U02P04-3H20 - solubility

and structural comparison with alkali

uranyl(2-i-) phosphates;
Practical uncertainty limits to the mass

determination of a piston-gage weight.
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An alphabetical arrangement of abstracts and indexes
available at the National Bureau of Standards (NBS)
Research Information Center (RIC) is listed by most
current title of the publication. Other information in-

cludes description of the abstract or index, RIC hold-

ings, principal sources, publisher or association, corre-

sponding data base and the classification number. A
general subject and former title/data base name index

follow the main text of the report.
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NIST (National Institute of Standards and Technol-
ogy) Serial Holdings 1988,
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Collection, National government. Library collections,

"National Institute of Standards and Technology.

The publication contains holdings information for ap-
proximately 5,000 titles held in the NBS Research In-

formation Center, representing current and noncurrent
journals, periodicals, annuals, memoirs, proceedings
and transactions.

General
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Rationale Statements.
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Pub. in ASTM (American Society for Testing and Mate-
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The editorial supports the need for the development
and use of rationale statements for voluntary stand-
ards. It recommends that such statements be devel-
oped concurrently with standards. It suggests that the

Federal policy of using voluntary standards in govern-
ment procurement and regulatory programs will en-
courage the development of rationale statements.
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Computer Aided Design (CAD)
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Collection of Technical Studies Completed for the
Computer-Aided Acquisition and Logistic Support
(CALS) Program - Fiscal Year 1987. Volume 1,
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The overall objective of the Department of Defense
Computer-aided Acquisition and Logistic Support
(CALS) Program is to integrate the design, manufactur-
ing, and logistic functions through the efficient applica-

tion of computer technology. The National Bureau of

Standards has been funded since Spring 1986 to rec-

ommend a suite of industry standards for system inte-

gration and digital data transfer, and to accelerate their

implementation. A major FY87 thrust was the comple-
tion of initial documentation of the high-priority stand-
ards required in the CALS environment. The volume is

one of four providing a collection of the final reports

presented to the CALS Policy Office. Major areas con-
tained within the volume include: text, data manage-
ment, media, raster compression, and conformance
testing strategy. The other three volumes contain the

graphics and product data reports.
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Computer-aided Acquisition and Logistic Support.

The overall objective of the Department of Defense
Computer-aided Acquisition and Logistic Support
(CALS) Program is to integrate the design, manufactur-
ing, and logistic functions through the efficient applica-

tion of computer technology. The National Bureau of

Standards has been funded since Spring 1986 to rec-

ommend a suite of industry standards for system inte-

gration and digital data transfer, and to accelerate their

implementation. A major FY87 thrust was the comple-
tion of initial documentation of the high-priority stand-
ards required in the CALS environment. The second
volume contains a collection of the final graphics re-

ports presented to the CALS Policy Office. The other
three volumes contain additional graphics reports as
well as technical reports on text, product data, data
management, raster compression, media, and con-
formance testing.
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Computer Aided Design (CAD)

CGM (Computer Graphics Metafile) Registration
for CALS Requirements: A Technical Study Com-
pleted for the Computer-Aided Acquisition and Lo-
gistic Support (CALS) Program - Fiscal Year 1987.

Volume 3,
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Computer-aided Acquisition and Logistic Support.

The overall objective of the Department of Defense
Computer-aided Acquisition and Logistic Support
(CALS) Program is to integrate the design, manufactur-

ing, and logistic functions through the efficient applica-

tion of computer technology. The National Bureau of

Standards has been funded since Spring 1986 to rec-

ommend a suite of industry standards for system inte-

gration and digital data transfer, and to accelerate their

implementation. A major FY87 thrust was the comple-
tion of initial documentation of the high-priority stand-

ards required in the CALS environment. Volumes one,

two and four provide a collection of the final reports

presented to the CALS Policy Office. They cover such
topics as text, product data, data management, raster

compression, media, conformance testing, and graph-

ics. Volume three specifically addresses Computer
Graphics Metafile (CGM) registration requirements for

CALS.
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Collection of Technical Studies Completed for the
Computer-Aided Acquisition and Logistic Support
(CALS) Program - Fiscal Year 1987. Volume 4,
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aided manufacturing, Computer graphics. Initial Graph-
ics Exchange Specification, Digital data. Computer-
aided Acquisition and Logistic Support.

The overall objective of the Department of Defense
Computer-aided Acquisition and Logistic Support
(CALS) Program is to integrate the design, manufactur-
ing, and logistic functions through the efficient applica-

tion of computer technology. The National Bureau of

Standards has been funded since Spring 1986 to rec-

ommend a suite of industry standards for system inte-

gration and digital data transfer, and to accelerate their

implementation. A major FY87 thrust was the comple-
tion of initial documentation of the high-priority stand-

ards required in the CALS environment. The volume is

one of four providing a collection of the final reports

presented to the CALS Policy Office. Major topics con-
tained within the product data volume include; the ac-

celeration of testing methodology for IGES; the devel-

opment of the IGES application subset concept; and
the acceleration of PDES deliverables. The other three

volumes include reports on text, data management,
media, raster compression, graphics, and a conform-
ance testing strategy.
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The document contains a defined format for the repre-

sentation and exchange of data found in today's com-
mercially available CAD/CAM (Computer Aided

Design/Computer Aided Manufacturing) systems.
Newly added capability includes constructive solid ge-

ometry and more complete support for finite element,
electrical, and drafting applications.
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Integration of Analysis and Databases for Engi-
neering Decision Making.
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Progress in computer-aided engineering analysis

during the last three decades (1955-1985) is reviewed
in comparison with the development of database tech-

nology in the information industry from mid-60's to the

present. Failure to integrate engineering analysis with

numerical database technology in the second decade
(1965-1975) is cited as the contributing factor for the

'weak' conclusions in two widely publicized studies in-

volving nuclear reactor safety (1 975) and pipeline weld
defect assessment (1976). Recent progress in improv-

ing engineers' ability to resolve complex issues by inte-

grating analysis with database technology is illustrated

in two case studies; (a) The assessment of an ultra-

sonic inspection procedure for flaw detection in thick-

section steel welds; (b) The measurement of fatigue

crack growth rates of two steels through an inter-labo-

ratory test program. Opportunities for introducing more
power to engineers through database-integrated soft-

ware on both PCs and workstations in the next decade
are discussed.
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Techniques to reduce the amount of human support
required for part handling in manufacturing are being
researched at the Automated Manufacturing Research
Facility of the National Bureau of Standards. In the

Cleaning and Deburring Workstation, part geometry
data is used to develop a graphics interface through
which a user can specify how a part is to be gripped by
a robot and how a part will be placed in a fixturing

device. With a knowledge of the location of the part

and fixturing device, a series of poses are computed
and downloaded to a robot, which then executes the

part handling motions. The manual provides informa-

tion on using and modifying the hardware and software
of the part handling system.

Computer Aided Manufacturing (CAIUI)

800,842
PB88-164181 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD.
Process Plan Expression, Generation, and En-
hancement for the Vertical Workstation Milling Ma-
chine in the Automated Manufacturing Research
Facility at the National Bureau of Standards,
T. R. Kramer. 19 Nov 87, 65p NBSIR-87/3678
Prepared in cooperation with Catholic Univ. of Amer-
ica, Washington, DC.

Keywords; 'Computer aided manufacturing. Automa-
tion, Machining, Milling(Machining), Production plan-

ning, LlSP(Programming language). Computerized
simulation, US NBS, AMRF(Automated Manufacturing
Research Facility).

In the Vertical Workstation (VWS) of the NBS Automat-
ed Manufacturing Research Facility, metal parts are

machined automatically from a feature-based design.
A simple two-and-a-half dimensional part may be de-
signed and machined within an hour, allowing half the
time for design input. With a design already in hand,
the VWS software (which is written in LISP and runs on
a Sun computer) will automatically prepare a process
plan for a milling machine for making a part of the
given design. The heart of the process plan is a list of

machining operations to be carried out. The operations
are selected by the system from among its repertoire

of 21 possible operations. The process plan also in-

cludes a header and a list of tool requirements. Each
step in the list of machining operations specifies a
single operation, which is specified by giving the name
of the operation and the values of several parameters.

800,843

PB88-164256 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD.
Error Prevention and Detection in Data Prepara-
tion for the Vertical Workstation Milling Machine in

the Automated Manufacturing Research Facility at

the National Bureau of Standards,
T. R. Kramer, and W. T. Strayer. 19 Nov 87, 62p
NBSIR-87/3677
Prepared in cooperation with Catholic Univ. of Amer-
ica, Washington, DC.

Keywords; 'Computer aided manufacturing, 'Error de-
tection codes. Automation, Machining,
Milling(Machining), Production planning,

Lisp(Programming language). Computerized simula-

tion, US NBS, AMRF(Automated Manufacturing Re-
search Facility).

In the Vertical Workstation (VWS) of the NBS Automat-
ed Manufacturing Research Facility, metal parts are

machined automatically from a feature-based design.

In order to make VWS operation safe and accurate,

extensive error prevention and detection (verification)

procedures have been incorporated in the data prepa-
ration stages, particularly design and data execution.

The software for these stages is about 700 pages of

LISP code and runs on a Sun computer. About a quar-

ter of the code is solely for error prevention. Automatic
verification includes, design editor, dialogs, design en-

hancement, design verification (subdivided into param-
eter type checks, feature verification, and reference

feature fit checking), process plan verification, work-
piece verification, part model checking, and other

items. Interactive verification includes design drawing,

workpiece model drawing, and tool path drawing. The
feature verifiers are prepared by a rule-based automat-
ic programming subsystem.
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PB88-173984 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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User-Level Shared Variables.
Final rept.,

D. Libes. 1985, 8p
Pub. in Proceedings of USENIX Association Summer
Conference, Portland, OR., June 11-14, 1985, p317-
324.

Keywords; Access, Programming languages, 'Factory

automation, 'Message processing, 'UNIX system,

'Memory devices, 'Computer aided manufacturing,

Variables, User needs.

Implemented was a shared variable system for UNIX
4.2 that emulates a shared or common memory.
Shared variables provide an alternate style of commu-
nications to message passing or pipes. The system is

all user level code and requires no kernel modifica-

tions. It is accessible from a variety of languages. The
authors are using the system in a real application - an
automated factory.
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PB88-175443 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Mfg. Engineering.

Technology, Industry, Skills and Education.
Final rept.,

D. A. Swyt. 1986, 5p
Pub. in Technology Teacher 45, n7 p5-9 Apr 86.

Keywords; 'Education, 'Personnel, 'Manpower,
'Technical schools. Instructors, Feedback control. Re-

prints, 'Industry, 'Manufacturing automation control,

'Skills, 'Computer aided manufacturing, Feed-forward
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control, Technology, Innovation, Technology innova-

tion.

The paper is directed at technology educators and
seeks to prompt discussion and coordinated action.

From the author's point of view, technology, industry,

people with skills and education interact as elements
of a system, one which involves the technology in four

ways: the creation of the technology; the assimilation

of the technology into industry; the development of

people skilled in the technology and the shaping of

education directed at the technology. For the technol-

ogy of automated manufacturing, examples are given

of institutional mechanisms for feed-forward and feed-

back to allow that system to operate more effectively.
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The paper discusses the vws cadm user interface for

the Vertical Workstation (VWS) of the Automated tvlan-

ufacturing Research Facility (AtVlRF) at the National

Bureau of Standards. The descriptions pertain to the

system in use during the summer of 1987. The vws
cadm user interface provides a user-friendly means of

using three of the major VWS modules and a variety of

input and output capabilities of the VWS. There are

two appendices to the paper. The first is a user manual
for vws cadm and the second is a users manual for the

VWS Part Design Editor. The paper is intended to be
useful to people interested in concepts and technical

details of the VWS, particularly AMRF personnel who
are running the VWS or maintaining or improving the

software for the VWS. The paper is intended to be
useful also to other researchers in automated manu-
facturing. A knowledge of the computer language LISP
is useful but not essential to reading the paper. De-
tailed documentation of the LISP functions that are in-

volved with the systems described here is being pre-

pared separately.
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PB88-189279 Not available NTIS
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Interface Concepts for Plug-Compatible Produc-
tion Management Systems.
Final rept.,

C. R. McLean. 1987, 12p
Pub. in Computers in Industry 9, n4 p307-318 Dec 87.

Keywords: Reprints, 'Production management sys-

tems, 'Interface standards. Factory automation,
'Automated Manufacturing Research Facility.

Currently, the integration of production management
systems that have been built by different vendors is

either costly and time-consuming or virtually impossi-
ble. If factory integration costs are to be reduced, it is

essential that these systems be made plug-compati-
ble. The paper assesses current factors that lead to

incompatibility between manufacturing systems built

by different systems vendors. Taking these factors into

consideration, an interface philosophy is suggested
which could be used to guide future integration efforts.

The application of the philosophy to key interfaces
within the Automated Manufacturing Research Facility

(AMRF) at the National Bureau of Standards is dis-

cussed.
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AMPLE (Automated Manufacturing Programming
Language Environment) Version 0.1 Prototype:
The HWS (Horizontal Workstation) Implementa-
tion,

H. T. Bandy, V. E. Carew, and J. C. Boudreaux. 21
Apr 88, 74p NBSIR-88/3770

Keywords: 'Automation, 'Manufacturing, 'Controllers,
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vironments, Robots, Product development. Process
control, 'Computer aided manufacturing, 'AMPLE
system, 'Software tools, Workstations, Automated
Manufacturing Research Facility.

The Automated Manufacturing Programming Lan-

guage Environment (AMPLE) system is being devel-

oped within the Center for Manufacturing Engineering

of the National Bureau of Standards to provide a uni-

form programming language environment for the con-

struction of control interfaces to industrial manufactur-

ing processes; and to provide an integrated system of

software tools for translating product design and proc-

ess planning specifications into equipment-level con-

trol programs. Work on the AMPLE project has been
surrounded by a larger and more comprehensive
project which investigates the design of advanced
automated manufacturing systems. The project, em-
bodied in the Automated Manufacturing Research Fa-

cility (AMRF) of the National Bureau of Standards, has
provided an invaluable source of empirical data and
practical experience. In the report the modules of the

implementation of the AMPLE Version 0.1, prototype

for the Horizontal Workstation System (HWS) will be
described.

800,849
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Architecture for Distributed Data Management in

Computer Integrated Manufacturing,
E. Barkmeyer, M. Mitchell, K. P. Mikkilineni, S. Y. W.
Su, and H. Lam. Jan 86, 57p NBSIR-86/3312
Prepared in cooperation with Florida Univ., Gainesville.

Keywords: 'Manufacturing, Automation, 'Computer
aided manufacturing, 'Distributed processing, 'Data
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ing Research Facility, Integration, Factory automation.

The requirements of Computer Integrated Manufactur-

ing (CIM) are examined using the Automated Manufac-
turing Research Facility (AMRF) project at the National

Bureau of Standards as the basis for the study. The
impact of a CIM environment on data management is

described. An architecture for distributed data man-
agement is proposed which will support the heteroge-
neous computing environment and allow for autono-
mous operation of manufacturing cells.
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the Automated Manufacturing Research Facility at

the National Bureau of Standards,
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automation. Machine tools. Robots, 'Workstations,
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The document describes how the central equipment
controller (CEC) of the Vertical Workstation (VWS) op-
erates as an interfacing controller between an upper-
level controller, the workstation controller (WC), and
three lower-level controllers and two data acquisition

units. The CEC usually acts as a master controller

when communicating with the three lower-level con-
trollers and as a slave controller when communicating
with the WC. The three lower-level controllers are
computer-based. One of these is a robot controller,

one is a machine tool controller and the third is a gen-
eral purpose computer operating as a hydraulic con-
troller. Each controller operates under a different com-
munication protocol. The robot controller operates in a
monitor command mode, the machine tool controller

operates in a DNC mode (with NC program transfers)

and the hydraulic controller operates in a command-
driven program mode. The sensor inputs for achieving
hardware handshaking are retrieved from the two data
acquisitin controllers.
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PB88-219589 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Cell Controller Operations Manual,
B. H. Thomas. 26 May 88, 23p NBSIR-88/3789

Keywords: 'Controllers, 'Manuals, 'Computer aided
manufacturing, Automated Manufacturing Research
Facility, US NBS, User manuals. Personal computers.

The manual is designed to show a novice user how to

startup, operate, and shutdown the cell controller. The
manual assumes the operator knows the basic oper-
ation of a PC-clone computer. There are four major
sections to this manual, basic operation of the cell

screen management system, startup of the cell, oper-

ation of the cell, and shutdown of the cell.
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PB88-222856 PC A03/MF A01
Catholic Univ. of America, Washington, DC.
Graphics Subsystem of the Vertical Workstation of
the Automated Manufacturing Research Facility at

the National Bureau of Standards,
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Sponsored by National Bureau of Standards, Gaithers-
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Automated Manufacturing Research Facility, metal
parts are machined automatically from a feature-based
design. A simple two-and-a-half dimensional part may
be designed and machined within an hour, allowing

half the time for design input. The Graphics Subsystem
of the VWS software is used for drawing part designs
and workpieces by the VWS Part Design Editor and
Data Execution module. Graphics capabilities are also

available through a friendly user interface. The Graph-
ics Subsystem is built on the 'SunCore' graphics pack-
age which has been interfaced with Franz Lisp. De-
signs and workpieces are drawn in three 2-dimension-
al views, as on a standard mechanical drawing. A vari-

ety of graphics capabilities and techniques are em-
ployed to carry out the functions required, including in-

dexing, masking, picking, locating, scaling, translation,

segmentation, restoring saved images, etc.
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PB88-234216 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Cleaning and Deburring Workstation Operations
Manual,
K. Murphy, R. Norcross, P. Tanguy, and F. Proctor.

Jun 88, 33p NBSIR-88/3804
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The manual provides instruction for the operation of

the Cleaning and Deburring Workstation at the Nation-

al Bureau of Standards' Automated Manufacturing Re-
search Facility. The instruction sets are limited to the

normal start-up and shut-down procedures of the

workstation enabling an operator to run basic demon-
strations and tests.
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Real time operation. Multiprocessing, Automatic con-

trol. Automated Manufacturing Research Facility.

The document discusses the 1986 version of the fac-

tory data communications component of the National

Bureau of Standards' Automated Manufacturing Re-
search Facility. The underlying architecture, protocols,

hardware, software and manual procedures are de-
tailed.
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Architecture and Principles of the Inspection
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'Architecture(Computers), US NBS, Computer appli-
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The document describes the Inspection Workstation
(IWS) of the National Bureau of Standards' Automated
Manufacturing Research Facility (AMRF), in particular

its software control architecture. The IWS uses a co-

ordinate measuring machine for dimensional metrolo-

gy, an optical roughness gage for surface finish in-

spection, and a robot for part handling within the work-

station. Each of these three pieces of equipment is su-

pervised by a separate controller, and a fourth control-

ler coordinates these equipment controllers. The work-

station coordination and all inspection procedures are

specified entirely by data. In addition, the IWS is inte-

grated into the AMRF control hierarchy, product data
base, communications network, and material handling

system. The software control architecture described

herein allows this level of data-driven control and
AMRF integration.

800,856
PB88-246723
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National Bureau of Standards, Gaithersburg, MD.
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Included in Jnl. of Research of the National Bureau of
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The article describes the NBS Vision System devel-

oped by the Sensory Intelligence Group of the Robot-
ics System Division which is used in the Automated
Manufacturing Research Facility (AMRF). It discusses
the objectives of the Vision System and its application

in the factory environment. Since the Vision System is

a multi-processor system, each process is described
according to its position in the vision hierarchy as well

as to its particular logical and computational functions.

The interfaces between the individual processes of the

Vision System and the interfaces between the Vision

System and other AMRF systems are described.

AMRF documentation packages describing the Hori-

zontal Workstation, the Real-Time Control System and
the Matehal Handling Workstation are available from
the Center for Manufacturing Engineering.

800,857
PB89-107692 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
High Level Machine-Tool Control System,
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The manual describes the High Level Machine-tool
Controller (HLMC) in the Horizontal Workstation
(HWS) of the Automated Manufacturing Research Fa-
cility (AMRF). Though the current implementation of

the HLMC was designed for the HWS, there is suffi-

cient modularity and flexibility in the system so that it

may be reprogrammed to operate as an automated
equipment controller in a workstation in another facto-
ry. The manual is divided into three sections. The over-
view describes the physical configuration of the HLMC
in an automated workstation, the theoretical principles

adhered to in integrating the component into an auto-
mated workstation, and the HLMC hardware. The ar-

chitecture section is a more detailed description of all

of the HLMC hardware and software interfaces. The
implementation section gives the specific details of

these interfaces, pointing out relevant hardware and
software modules.
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Vertical Machining Workstation Systems,
J. S. Jun. 3 Nov 88, 74p NISTIR-88/3890
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The document presents an overview of the Vertical

Machining Workstation (VWS) in the Automated Manu-
facturing Research Facility (AMRF) at the National

Bureau of Standards. It gives details of the workstation
control flow. The prototype system demonstrates flexi-

ble computer integrated manufacturing for a family of

prismatic parts. The workstation software components
include: a feature-based design system for defining

part geometries, an automatic process planning and
numerical control code generation system, an auto-
matic robot program generator, a state machine-based
hierarchical control system which executes process
plans, a diagnostic tools package, and mailbox com-
munications software. The system is capable of run-

ning stand-alone, as a single station manufacturing
system, or integrated under the AMRF cell controller.
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AMPLE: A Programming Language Environment
for Automated Manufacturing.
Final rept.,

J. C. Boudreaux. 1987, 18p
Pub. in The Role of Language in Problem Solving 2,

P359-3761987.
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grams, 'Programming . languages. Automation, Re-
prints, Automated Manufacturing Programming Lan-
guage Environment, AMPLE.

The paper describes the Automated Manufacturing
Programming Language Environment (AMPLE)
system, being developed within the Center for Manu-
facturing Engineering of the National Bureau of Stand-
ards. The development of the AMPLE system is being
undertaken for two primary reasons: to provide a pre-

cise, conceptually transparent language for the con-
struction of control interfaces to industrial manufactur-
ing processes; and to address the technical and eco-
nomic requirements of small-batch flexible manufac-
turing systems. The specific goals of the language
design effort are to provide workstation programmers
with a high-level programming environment to aid in

the process of part manufacturing, and to provide an
integrated system of software tools for translating

process planning information into equipment-level pro-

grams.

Job Environment
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Procedures for Quantitative Sensitivity and Per-
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Fire Safety Model.
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Sponsored by National Bureau of Standards (NEL),
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Proving.

The increasing number of users of fire models de-
mands their validation by a third party team to investi-

gate the reliability of the models with respect to con-
cerns of potential users. Due to insufficient documen-
tation of the subject fire model, verification of it was
limited and informal. However, quantitative and de-
tailed procedures for sensitivity study and perform-
ance validation were applied. A deterministic model,
predicting fire behavior in structure, was selected to

illustrate partial model assessment procedures. The
development and application of two generic method-
ologies for sensitivity analysis and performance valida-

tion are described. The subject fire model is FAST
from which 16 input parameters were selected for sen-
sitivity analysis study. Comparative Graphical Results
are illustrated over simulation time for the input param-
eters.
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Optical Radiation Measurements: High Pressure
Sodium Discharge Lamp Characterization for Use
as Standards of Geometrically Total Luminous
Flux.

Technical note (Final),

M. He, and R. J. Bruening. Aug 88, 53p NBS/TN-
594/14
Also available from Supt. of Docs. Prepared in coop-
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Keywords: 'Optical measurement. Luminous intensity,

Radiant flux density. Standards, Discharge lamps, Illu-

minating, 'High pressure sodium lamps.

The stability of commercial 400W high pressure
sodium lamps has been studied to allow the selection

of lamps that produce a stable luminous flux on relight-

ing. The properties of the lamps have been studied
during the first minutes of starting, their output on re-

lighting in place, and their output after 100's of hours
burning. Lamps have been selected that repeat -i- or -

1 % on relighting, and are expected to remain that

stable over a life of about 4500 hours. The lamps have
been calibrated for total luminous flux by sphere com-
parison, with an uncertainty of -t- or - 4.6%. These
lamps will be used as working standards, and gonio-
metric measurements will be made to reduce the un-
certainty.
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After five years of development, the prototype of a per-

sonal computer-based fire hazard analysis method
was distributed to 93 volunteers representing all as-

pects of the fire community. These persons agreed to

evaluate the software and documentation, and attempt
to apply it to a problem of their own choosing. Written

comments were to be returned, which would be used
to establish priorities for future changes, and where
possible, be incorporated into the general release ver-

sion of the product. Written responses were received

from 47 participants, most of which dealt with sugges-
tions for improvements to the user interface (rather

than any technical shortcomings). Based on the re-

sponses received, it has been concluded that: the soft-

ware will be of substantial, broad benefit; with the iden-

tified improvements, the user interface is comparable
to commercial software in ease of use; the data base is

particularly useful, but needs to contain many more en-

tries; and priority enhancements need to be made in

the areas of combustion modeling and pictorial graph-
ics.

Joining
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Welding in the Soviet Union: A Closer View.

Final rept.,

T. A. Siewert, and H. G. Ziegenfuss. 1987, 8p
Pub. in Welding Jnl., p27-34 Nov 87.

Keywords: 'Welding, 'Union of Soviet Socialist Re-
publics, Reprints, 'Technology transfer, American
Welding Society.

In May 1 987, from the 1 7th to the 28th, a group of five

U.S. welding experts visited welding facilities in seven
cities in the Soviet Union. The objective was to devel-

op contacts in the Soviet welding industry and to inves-

tigate possible technical and commercial interactions.

This is a summary of the trip, describing the plants and
institutes visited.

96



MANUFACTURING TECHNOLOGY

Manufacturing, Planning, Processing & Control

Manufacturing, Planning, Processing &
Control

800,864
PB88-176524 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Needs for Process Control in Advanced Process-
ing of Materials.
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scattering, Sensors.

Advanced materials processing is currently limited by

the inability to properly monitor and control the proc-

esses. 'Intelligent' computer-aided process control

systems are needed for advanced processing of mate-

rials to ensure reproducibility and reliability of sophisti-

cated microstructures. Components of such systems
are predictive process models relating process varia-

bles to microstructure/properties, sensors (both direct

and indirect) to characterize microstructure/physical

properties during processing, and 'intelligent' feed-

back control systems based on artificial intelligence,

expert systems and control theory. Rapid solidification,

continuous casting, welding, and ceramic consolida-

tion processing are used as prototypes.
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The software architecture of the vertical machining
workstation in the Automated Manufacturing Research
Facility (AMRF) at the National Bureau of Standards is

presented. The prototype system demonstrates flexi-

ble computer-integrated manufacturing for a family of

prismatic parts. The workstation software components
include: a feature-based design system for defining

part geometries, an automatic process planning and
numerical control code generation system, an auto-

matic robot program generator, a state machine-based
hierarchical control system that executes process
plans, a diagnostic tools package, and mailbox com-
munications software. The system is capable of run-

ning stand-alone, as a single-station manufacturing
system, or integrated under the AMRF cell controller.

800,866
PB88-205315 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Needs for Process Control in Advanced Process-
ing of Materials.
Final rept.,

R. Mehrabian, and H. N. G. Wadley. 1985, 8p
See also PB88-1 76524.
Pub. in Jnl. of Metals 37, n2 p51 -58 Feb 85.

Keywords: "Process control. Continuous casting. Non-
destructive tests, Solidification, Neutron scattering.

Welding, Reprints, Rapid quenching(Metallurgy), Small
angle scattering. Sensors.

Advanced materials processing is currently limited by
the authors inability to properly monitor and control the
processes. 'Intelligent' computer-aided process con-
trol systems are needed for advanced processing of

materials to ensure reproducibility and reliability of so-
phisticated microstructures. Components of such sys-
tems are predictive process models relating process
variables to microstructure/properties, sensors (both
direct and indirect) to characterize microstructure/
physical properties during processing, and 'intelligent'

feedback control systems based on artificial intelli-

gence, expert systems and control theory. Rapid so-
lidification, continuous casting, welding, and ceramic
consolidation processing are used as prototypes.

800,867
PB88-230529 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Automated Production Technology Div.

Precision Ultrasonic Thickness Measurements of

Thin Steel Disks.
Final rept.,

G. V. Blessing, D. G. Eitzen, J. F. Henning, A. V.

Clark, and R. E. Schramm. 1988, lOp
Pub. in Review of Progress in Quantitative Nonde-
structive Evaluation, v7B p1 563-1 572 1 988.

Keywords: "Dimensional measurement, "Thickness,

"Acoustic measurement. Ultrasonic radiation. Acous-
tic velocity. Machining, Disk(Shapes), Reprints, Thin

plates.

The accurate in-situ measurement of part dimensions
during fabrication is of much interest to the manufac-
turing industry, especially for untended manufacturing.

The goal of the work is to apply non-contacting ultra-

sonic techniques to the precise thickness measure-
ment, during machining, of metal parts of rotation

having a nominal wall thickness of 1.5 mm. The de-

sired accuracy is + or - .0025 mm at all points on the

approximately 200 mm diameter steel shells, where
part access is restricted to one side at a time for the

measurement. In a feasibility study, dimensional infor-

mation using eddy current techniques was over-

whelmed by conductivity variations in the 304-stain-

less steel samples (1). The approach here is to pre-

cisely measure ultrasonic echo transit times, and cal-

culate part dimensions, knowing the material sound
speed. To that end, feasibility results on flat disk speci-

mens possessing a wide range of grain sizes repre-

sentative of the shell's variable metallurgy are report-

ed here. Comparisons were made of the ultrasonic di-

mensional values with precision interferometer meas-
urements.
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800,868
PB88-145560 MF E04
National Bureau of Standards, Gaithersburg, MD.
KWIC (Key-Word-ln-Context) Index of U.S. Volun-
tary Engineering Standards.
Mar 88, 2486p
Supersedes PB87-1 33377.
Microfiche copies only (Ten sheets of 48X reduction).

A supplementary document, U.S. Organizations Rep-
resented in the Collection of Voluntary Standards, ac-

companies this index.

Keywords: "Standards, Indexes(Documentation), Sub-
ject index terms. Specifications, Tests, United Stales,

Engineering standards. Product standards.

The index contains the permuted titles of more than
28,000 standards, specifications, test methods, and
recommended practices published by approximately
400 U.S. standards-developing organizations. Each
title can be found under all the significant key words
which it contains. These key words are arranged al-

phabetically down the center of each page together
with their surrounding context. The date of publication

or last revision, the standard number and an acronym
designating the standards-issuing organization appear
as part of each entry. A supplementary document, U.S.

Organizations Represented in the Collection of Volun-
tary Standards, Accompanies the index.

800,869
PB88-169750

(Order as PB88-169727, PC AOS)
National Bureau of Standards, Gaithersburg, MD.
Grid Plate Calibration at the National Bureau of
Standards,
T. D. Doiron. 1988, lip
Included in Jnl. of Research of the National Bureau of

Standards, v93 n1 p41-51 Jan-Feb 88.

Keywords: Metrology, Automation, "Grid plates, 'Cali-

bration, Computer vision. Two dimensional, US NBS.

Grid plates are calibrated by a completely automated
high precision measuring machine which uses a com-
puter vision system to detect and locate the grid

marks. The system routinely calibrates plates of up to

600 X 600 millimeters with accuracies of 0.5 microme-
ters. Descriptions of the system components, level of

performance and tests of the absolute accuracy of the

calibrations are presented.

800.870

PB88-174172 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Acoustic Dimensional Resonance Tomography:
Some Examples in One-Dimensional Systems.
Final rept.,

L. R. Testardi, S. J. Norton, and T. Hsieh. 1986, 4p
Pub. in Jnl. of Applied Physics 59, n1 p55-58 1986.

Keywords: "Tomography, "Nondestructive tests.

Acoustic impedance. Resonant frequency. Aluminum
alloys. Reprints.

A spatial map of the variation of acoustic impedance
within a material structure can be made using only its

resonance frequencies. The authors demonstrate this

for a one-dimensional rod having a diameter, D, which
varies along its length, 1 , by determining D(1 ) from fun-

damental and overtone resonances. They also show
how the technique can locate material/processing in-

homogeneities in the elastic modulus and/or density

on a scale of several parts per thousand for 'stock'

rods of an aluminum alloy using nondestructive and
noncontact testing.

800,871

PB88-174180 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Reconstruction of One-Dimensional Inhomogenel-
ties in Elastic Modulus and Density Using Acoustic
Dimensional Resonances.
Final rept.,

S. J. Norton, and L. R. Testardi. 1986, lOp
Pub. in Jnl. of Acoust. Soc. Am. 79, n4 p932-941 Apr
86.

Keywords: "Acoustic resonance, "Nondestructive
tests. Heterogeneity, Resonant frequency. Reprints.

A method is described for quantitatively reconstructing

a spatial inhomogeneity in density and elastic modulus
along a one-dimensional structure from measure-
ments of its resonant frequencies (fundamental and
overtones). The shifts in the resonant frequencies of

the structure due to a material inhomogeneity (comput-
ed relative to the frequencies of the homogeneous
state) are shown to be related to the coefficients in a
Fourier expansion of the inhomogeneity. If a number of

successive resonant frequencies are excited and
measured, the unknown inhomogeneity may then be
reconstructed by Fourier summation.

800,872

PB88-205117 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Reconstruction of One-Dimensional Inhomogenei-
ties in Elastic Modulus and Density from Measure-
ments of Acoustic Resonances.
Final rept.,

S. J. Norton, L. R. Testardi, and T. Hsieh. 1985, lOp
See also PB88-174180.
Pub. in Proceedings of International Symposium on
Acoustical Imaging (14th), The Hague, Netherlands,

April 22-25, 1 985, pi 23-1 32.

Keywords: "Acoustic resonance, "Nondestructive
tests. Heterogeneity, Resonant frequency.

A method is described for quantitatively reconstructing

a spatial inhomogeneity in density and elastic modulus
along a one-dimensional rod from measurements of its

resonant frequencies (fundamental and overtones).

The authors show that the shifts in the resonant fre-

quencies of the rod due to a material inhomogeneity
(computed relative to the frequencies of a homogene-
ous rod or fiducial state) bear a simple relation to the

coefticients in a Fourier expansion of the inhomogen-
eity which is exact to first order in the material pertur-

bation. The authors also show that a change in the

boundary condition at one end of the rod is required to

recover both the even- and odd-order Fourier coeffi-

cients of the unknown inhomogeneity. Reconstruc-
tions are presented using measured resonant frequen-
cies of thin brass and aluminum rods with localized and
distributed inhomogeneities induced artificially. The re-

sulting images of the density and modulus inhomogen-
eities agree well with theoretical expectation.

800,872 97
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800.873
PB88-217229 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Inventory of Equipment in the Inspection Worksta-
tion,

J. H. Zimmerman. 5 May 88, 15p NBSIR-88/3775

Keywords: 'Production engineering, *Data acquisition,

•Quality control. Inventories, Equipment, Controllers,

Robots, 'Inspection workstations. Surface roughness.
Coordinate measuring machine.

The document Is a comprehensive inventory guide to

electronic and mechanical equipment and instruments

used by the Inspection Workstation (IWS) in the Auto-
mated Manufacturing Research Facility (AMRF) at the

National Bureau of Standards. The IWS is a prototype

facility with four computer systems and six essential

components. The computer systems of the IWS in-

clude the Main Workstation Controller (WSC), the In-

spection Robot Controller (IRC), the Coordinate Meas-
uring Machine Controller (CCMC), and the Surface
Roughness Instrument Controller (SRIC). The principal

commercial mechanical and electronic equipment and
instruments include the horizontal arm coordinate
measuring machine (CMM), the automatic dial indica-

tor (ADI), the inspection robot, the mechanical (NBS-
designed) robot gripper, the electronic safety fence,

and the optical surface roughness instrument (SRI).

800,874
PB88-217245 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Implementation of the Execution Control System
of the Inspection Workstation,
H. T. Moncarz. 19 May 88, 31 p NBSIR-88/3787

Keywords: 'Production engineering, 'Data acquisition,

•Quality control, Assembly, Automation, Electronic

equipment, Implementation, •Inspection workstations.

Printed wiring assemblies, 'Execution control system.

The document describes the implementation of the

execution control system (ECS) of the Inspection

Workstation. ECS is a program that runs on each con-
troller computer and incorporates the design principles

of the AMRF. The program loads up and executes the

state machine modules required to make the computer
on which it is running operate as a specific controller -

be it the robot, coordinate measuring machine, surface
roughness instrument, or workstation controller. The
ECS program sits on top of the computer's operating
system. In addition to loading and running the proper
modules, it provides communications between mod-
ules, network communications to other controllers,

and a common interface to data.

800,875
PB88-217930 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Automated Production Technology Div.

Ultrasonic NDE for Surface Roughness.
Final rept.,

D. G. Eitzen, and G. V. Blessing. 1988, 4p
Pub in MRS Bulletin 1 3, n4 p49-52 Apr 88.

Keywords: 'Surface roughness, 'Ultrasonic tests,

"Tools, "Wear, Nondestructive tests. Cutting tools. Au-
tomation, Detectors, Reprints, Sensors.

An ultrasonic sensor system has been developed
which provides an in-process monitor of surface finish.

The amplitude of the back reflected ultrasound corre-

lates well with average surface roughness and is in

good agreement with a Kirchhoff model for coherent
wave scattering when the ultrasonic wavelengths are
much greater than the surface roughness. Stream cou-
pling was shown to work well using the coolant/lubri-

cant fluids employed with cutting tools in CNC metal
cutting even at high surface speeds (up to 5 m/sec).
The possibility of using air coupling in some applica-

tions was established. The capability of using highly

focused ultrasound to create a profilometer was dem-
onstrated, but interpretation is made more difficult by
effects such as finite ultrasonic beam width. The tech-
nique offers an approach for tool condition monitoring
for dull or damaged tools, and therefore, a tool man-
agement strategy that could be very useful in untended
manufacturing. The technique may also provide an ap-
proach for monitoring other material processes such
as the rolling of sheet metal.

800,876
PB88-222849 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.

Recommended Technical Specifications for Pro-
curement of Commercially Available Systems for

the Inspection Workstation,
J. H. Zimmerman. May 88, 30p NBSIR-88/3779

Keywords: 'Specifications, Surface roughness. Con-
trollers, Robots, Procurement, 'Inspection worksta-
tions. Computer aided manufacturing. Automated
Manufacturing Research Facility, Workstations, Com-
puterized control systems, Coordinent measuring ma-
chines, USNBS.

The document furnishes the technical specifications of

the Inspection Workstation (IWS) in the Automated
Manufactuhng Research Facility (AMRF) at the Na-
tional Bureau of Standards. The IWS is a prototype
automated inspection facility. The principal commer-
cial mechanical and electronic equipment and instru-

ments of the IWS include the horizontal arm coordi-

nate measuring machine (CMM), the inspection robot

(IRC), and the optical surface roughness instrument
(SRI). The computer systems of the IWS include the

Main Workstation Controller (WSC), the Inspection

Robot Controller (IRC), the Coordinate Measuring Ma-
chine Controller (CMMC), and the Surface Roughness
Instrument Controller (SRIC). Other equipment and in-

struments include the automatic dial indicator (ADI)

and the electronic safety fence.

800,877
PB88-232889 PC A04/MF A01
National Bureau of Standards (IMSE), Gaithersburg,
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Internal Discontinuity Sensor Needs for Steel:

Report of a Workshop. Held at Gaithersburg, Mary-
land, July 16, 1986,
H. N. G. Wadley, and C. D. Rogers. Jun 88, 71 p
NBSIR-88/3731
Sponsored by American Iron and Steel Inst., Washing-
ton, DC.

Keywords: 'Sensor characteristics, 'Steel casting,

*Cracking(Fracturing), Defects, Fractures(Materials),

Steel making. Quality control, Process control. Real
time operations. Meetings.

Operators, engineers and researchers representing
American Iron and Steel Institute member companies
met with scientists and engineers from federal labora-

tories, universities and sensor vendor companies to

determine the formation mechanisms of internal dis-

continuities in continuous cast steel, identify sensors
for their detection and control strategies for their elimi-

nation. The development of online sensors to detect
inclusions and cracks within the caster was deter-

mined to be urgently needed for real time quality con-
trol. Outputs from such sensors could be used to

detect inert gas shroud cracking (the most common
source of the most deleterious inclusions) and crack-

ing problems and facilitate feedback control. Of all the

potential sensor methodologies addressed, ultrasonic

approaches similar to those developed for porosity

work and also related to those under development for

internal temperature/solidification interface measure-
ment were considered the most promising. Collabora-
tive programs need to be instituted to prove the ultra-

sonic approach and develop data for the design of a
prototype sensor.

800,878
PB89-107650 PC A03/MF A01
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Implementation of the Surface Roughness Instru-

ment (SRI) Controller,
H. T. Moncarz, and T. V. Vorburger. Sep 88, 50p
NISTIR-88/3794

Keywords: 'Surface roughness, 'Inspection, Robots,
Optical equipment, 'Workstation, US NBS, Automated
Manufacturing Research Facility.

The document describes the theory and implementa-
tion of the Surface Roughness Instrument Controller

(SRIC) program. The controller is part of the Inspection

Workstation (IWS) in the Automated Manufacturing
Research Facility (AMRF) in the Center for Manufac-
turing Engineering at the National Bureau of Stand-
ards. The SRIC supervises the surface roughness in-

spection of a part. The inspection is data driven. The
SRIC controls two pieces of equipment - the surface
roughness instrument (SRI) and the automatic dial in-

dicator (ADI). The SRI monitors surface roughness by
measuring the angular distribution of light scattered

from the surface of a part. It does Its job in coordination
with the IWS robot. Using the SRI optical signals as

sensory input, the robot properly aligns the part in front

of the SRI so that a valid optical scattering reading is

obtained. (The ADI is used to help the robot position
the part in front of the SRI for its initial reading.) The
SRIC uses the optical data obtained to compute an
rms value for roughness and a roughness average.

800.879

PB89-107676 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Implementation of the Inspection Workstation
Controller,

S. A. Osella. 13 Jul 88, 34p NBSIR-88/3819

Keywords: 'Inspection, Interfaces, Scheduling, Imple-
mentation, 'Automated Manufacturing Research Fa-
cility, 'Control systems, 'Work stations. Inspection
workstation. Robots, Hierarchical control.

The document describes the implementation of the In-

spection Workstation Controller (WSC). The WSC is a
program which is designed to supervise the equipment
controllers of the Inspection Workstation. The WSC
uses a data dhven, hierarchical task decomposition
control strategy and incorporates the University of Vir-

ginia model for system initialization, restart, and shut-

down. The WSC Is comprised of a number of Finite

State Machine Modules each responsible for a particu-

lar aspect of the control process.
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PB89-126635 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Implementation of the Coordinate Measuring Ma-
chine Controller,

H. T. Moncarz, T. H. Hopp, and P. Lezark. 13 Oct 88,

53p NISTIR-88/3874

Keywords: 'Product Inspection, 'Dimensional meas-
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'Workstations, 'National Institute for Standards and
Technology, 'Automated Manufacturing Research Fa-
cility, Inspection Workstation.

The document describes the theory and implementa-
tion of the Coordinate Measuring Machine Controller

(CMMC) program. This controller Is part of the Inspec-

tion Workstation (IWS) in the Automated Manufactur-
ing Research Facility (AMRF) at the National Institute

of Standards and Technology. The CMMC supervises
the coordinate measuring machine to perform a di-

mensional inspection of a part. This inspection is com-
pletely data-driven. The data consist of geometry, to-

pology and tolerance information for the part as well as
specific inspection data such as probe point sequenc-
ing Information and probe characteristics.
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National Bureau of Standards, Gaithersburg, MD.
Specifications, Tolerances, and Other Technical
Requirements for Weighing and Measuring De-
vices as Adopted by the 73rd National Conference
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H. V. Oppermann. Sep 88, 232p NBS/HB-44/1989
Also available from Supt. of Docs, as SN003-003-
02888-6. Supersedes PB88-1 23765.

Keywords: 'Measuring instruments, 'Weight Indica-

tors, 'Handbooks, Specifications,

Tolerances(Mechanics), Requirements, Standards,

Volume unit meters, Moisture.

Handbook 44 was first published in 1949, having been
preceded by similar handbooks of various designa-

tions and in several forms beginning In 1 91 8. The 1 989
edition was developed by the Committee on Specifica-

tions and Tolerances of the National Conference on
Weights and Measures, with the assistance of the

Office of Weights and Measures of the National

Bureau of Standards. It Includes amendments adopted
by the 73rd annual meeting of the National Conference
on Weights and Measures in 1988. Handbook 44 is

published In Its entirety each year following the annual
meeting of the National Conference on Weights and
Measures. Handbook 44 also includes the complete
revised Liquid-Measuring Devices Code and Taximeter
Code.

800,882
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Uniform Laws and Regulations as Adopted by the

National Conference on Weights and Measures
(73rd), 1988.

Final rept.,

C. S. Brickenkamp. Sep 88, 193p NBS/HB-130/1989
Also available from Supt. of Docs. Supersedes PB88-
123724.

Keywords: 'Weight measurement, * Regulations,

Standardization, Handbooks, Units of measurement.
Packaging, Labels, Commodities, Sales, Prices, Con-
sumer affairs. Automotive fuels, 'Weights and meas-
ures, Open dating. Unit pricing.

The handbook, revised annually, compiles the Uniform

Laws and Regulations developed by the Committee on
Laws and Regulations of the National Conference on
Weights and Measures (NCWM). The compilation

itself was approved by the NCWM in 1979, and the

edition includes amendments adopted by the Confer-

ence at its annual meeting in 1988. The NCWM recom-

mends adoption and promulgation by the states of

these uniform laws and regulations as updated in the

handbook.

800.883
PB89-131254 PC A04
National Bureau of Standards, Gaithersburg, MD.
Journal of Research of the National Bureau of

Standards, Volume 93, Number 5, September-Oc-
tober 1988.
Oct 88, 70p
Also available from Supt. of Docs, as SN703-027-
00024-5. See also PB89-131262 through PB89-
131288 and PB88-246707.

Keywords: 'Metrology, 'Thermistors, 'Crystal growth,

Monochromatic radiation, Diffraction, Synchrotron ra-

diation, Convection, Velocity, Solubility, Chemical equi-

librium, Tables(Data), Graphs(Charts), 'Octacalcium
phosphate, 'Imaging techniques, Absorbed dose.

The Journal of Research of the National Bureau of

Standards features advances in measurement meth-
odology and analyses consistent with the NBS respon-

sibility as the nation's measurement science laborato-

ry. It includes reports on instrumentation for making
accurate and precise measurements in fields of physi-

cal science and engineering, as well as the mathemati-
cal models of phenomena which enable the predictive

determination of information in regions where meas-
urements may be absent. In the issues are articles on:

Diffraction imaging (Topography) with monochromatic
synchrontron radiation; Convective velocity effects on
a thermistor in water; Octacalcium phosphate solubility

product from 4 to 37 C.

800,884
PB89-131270

(Order as PB89-131254, PC A04)
National Bureau of Standards, Gaithersburg, MD.
Convective Velocity Effects on a Thermistor in

Water,
S.R. Domen. 14 Apr 88, lOp
Included in Jnl. of Research of the National Bureau of

Standards, v93 n5 p603-612 Apr88.

Keywords; 'Meteorology, 'Thermistors, 'Convection,
'Velocity, Calorimeters, Graphs(Charts), Water, Con-
vective heat transfer, Absorbed dose.

Electrical powers from 5 to 1 50 micro W were dissipat-

ed in a thermistor, causing it to rise to equilibrium tem-
peratures above the stagnant surrounding water. Natu-
ral convection was then simulated by forced convec-
tion of water flowing up or down at known rates from
1.3 to 17 mm/min. The disturbances of the equilibrium

temperatures were measured, and are presented as
effects of equivalent absorbed dose and absorbed
dose rates, positive and 'negative'.
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PB89-132732 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Lovi/-Accelerating-Voltage SEM (Scanning Elec-
tron Microscope) Magnification Standard Proto-
type.

Final rept.,

M. T. Postek, and R. C. Tiberio. 1988, 2p
Pub. in Proceedings of Annual Meeting of the Electron
Microscopy Society of America (46th), Milwaukee, Wl.,

August 7-12, 1988, pi 98-1 99.

Keywords; 'Electron microscopy, 'Magnification,
'Standards, Semiconducting devices, Wafers, Silicon,

Prototypes, Design criteria, 'Scanning electron micro-

scopes. Electron beam lithography, Standard refer-

ence materials. Calibration standards.

NBS has recently begun a cooperative effort with the

National Nanofabrication Facility at Cornell University

to fabricate a new SEM magnification standard by
electron beam lithography. The design of the standard

is such that integrated structures in both the X and Y
directions can be used to calibrate the scans of the

SEM. Structures with a nominal pitch of 0.20 microme-
ters permit calibration from the lowest magnification

range to in excess of 200,000x. Prototype samples,

designed both to test manufacturability and the ability

to solve the present problems with SRM 484, were fab-

ricated on semiconductor wafers. The etched silicon

structures demonstrate good contrast throughout the

accelerating voltage range. The presentation will out-

line the design criteria and the work being done to

produce and certify this as a SEM magnification stand-

ard.
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Electrochemical Technique for Rapidly Evaluating
Protective Coatings on Metals.

Technical note (Final),

C. Lin, and T. Nguyen. Oct 88, 25p NIST/TN-1253
Also available from Supt. of Docs, as SN003-003-
02910-6.

Keywords: 'Organic coatings, 'Corrosion prevention,
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Steels, Contamination, Performance evaluation. Polar-

ization, Electrochemistry.

A new electrochemical technique based on multicyclic

scanning potentials applied to a specimen in an elec-

trolyte was developed and evaluated as a method for

rapidly evaluating the corrosion protection perform-

ance of organic coatings on metal. Opaque alkyd and
clear acrylic coated steel samples prepared at differ-

ent thicknesses, curing conditions, defect inclusions,

and contamination concentrations were used for the

evaluation. The applied potentials were between -1.8

and +1.8 V, and tfie electrolyte was a 3% NaCI solu-

tion. Preliminary results indicate that the technique is

useful for evaluating the corrosion protection proper-

ties of organic coatings on steel. The technique ap-

pears to offer a number of advantages: fast and in situ

measurements, good reproducibility, high sensitivity,

and minimal damage to the coating.
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PB89-1 36535 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Back-to-Back Accelerometer as a IHigh Frequency
Vibration Standard.
Final rept.,

B. F. Payne. 1985, 5p
Pub. in Proceedings of the International Instrumenta-
tion Symposium (31 st), San Diego, CA., May 6-9, 1 985,
p239-243.

Keywords: 'Accelerometers, 'Vibration, 'Standards,
Calibrating, High frequencies. Measurement, Reprints.

Back-to-back (BTB) accelerometers are widely used
as laboratory standards and have been of increasing

interest and research in recent years. Previous re-

search has focussed on correct calibration methods
and mass-loading characteristics of the BTB acceler-

ometer. The paper gives experimental calibration data
for a BTB accelerometer, for both absolute and com-
parison calibration methods from 1 0 hZ to 1 5 kHz. The
calibration results of a typical single-ended accelerom-
eter calibrated on a BTB standard are presented in the
paper assuming first a comparison and then an abso-
lute calibration of the BTB standard. The data present-

ed here, together with its subsequent analysis, suggest
that the BTB is an accurate and stable calibration

standard and that the absolute and comparison meas-
urement methods developed for the type of standard
give good agreement over the entire calibration range.
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PB89-137640 Not available NTIS
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NBS (National Bureau of Standards) Research on
the Effects of Pipe Roughness and Flow Condi-
tioners on the Orifice Discharge Coefficient.

Final rept.,

C. F. Sindt, J. A. Brennan, and S. E. McFaddin.
1987, 3p
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in Proceedings of Operating Section, American
Gas Association-Distribution/Transmission Confer-
ence, Las Vegas, NV., May 4-6, 1 987, p502-504.

Keywords: 'Flowmeters, Surface roughness. Flow
control. Pipes, Orifice meters. Reprints, 'Orifice dis-

charge coefficient.

The National Bureau of Standards at Boulder, Colora-

do, has been investigating the effects on the orifice

discharge coefficient of the location of flow condition-

ers and of the surface roughness of orifice meter
tubes. The investigation has been conducted using a
4-inch meter. The flow conditioners investigated were
a tube bundle and a Sprenkle and were located at

seven pipe diameters upstream of the orifice plate.

Surface roughness from 0.7 to 6.9 micrometers (30 to

270 microinch) were used in the tube upstream of the
orifice plate. The impact of the flow conditioner was to

decrease the orifice discharge coefficient. At surface
roughness above 3.8 micrometers (150 microinch) the
effect of the surface roughness was an increase in the
orifice discharge coefficient, especially at high beta
ratios.
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Coping with Non-Existent National Standards: An
NBS (National Bureau of Standards) Perspective.
Final rept.,

B. C. Belanger. 1985, 4p
Pub. in Proceedings of Measurement Science Confer-
ence, Santa Clara, CA., January 17-18, 1985, p89-92.

Keywords: 'Calibrating, 'Standards, Measurement,
Laboratories, Reprints, National standards.

The act establishing the US National Bureau of Stand-
ards (NBS) lists as a principal function to undertake
'The custody, maintenance, and development of the
national standards of measurement and the provision

of means and methods for making measurements con-
sistent with those standards...' For many common
measurements, calibration laboratories can achieve
traceability to national standards by utilizing measure-
ment services provided by NBS. High-level calibration

laboratories typically provide calibrations for lower

level laboratories in a hierarchical fashion so that

measurements at the working level can ultimately be
related to national standards. Measurement inconsist-

encies may develop where national measurement
standards do not exist or where measurement services

are unavailable from NBS. The paper outlines from
NBS' perspective the nature of the resulting problems
and discusses how they may be resolved.

Robotics/Robots
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patent available Commissioner of Patents, Washing-
ton, DC 20231 $1.50.

Keywords: 'Patents, 'Robots, 'Manipulators, Holders,

'End effectors.

A double-handed, robot end effector or gripper which
can be used for moving and positioning machine parts.

The gripper is elongate and symmetric about its longi-

tudinal axis, having a first and a second set of hands
extending in each of the two transverse directions.

Each hand has a removable finger and is positioned

about an accurately repeatable midpoint. The hands

800,890 99
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are mounted on and are moved about the longitudinal

plane by a ball screw which is rotated by either an elec-

tric motor or an air driven motor through gears located

at one end.

800,891
PB88-169438 PC A09/MF A01
National Bureau of Standards, Gaithersburg, MD.
Real-Time Control System of the Horizontal Work-
station Robot,
A. J. Wavering, and J. C. Fiala. 16 Dec 87, 184p
NBSIR-88/3692

Keywords; * Robots, Real time operations, 'Computer-
ized control systems, 'Control systems. Automated
Manufacturing Research Facility.

The manual describes the real-time control system
used to control the robot in the Horizontal Workstation

of the Automated Manufacturing Research Facility.

800,892
PB88-175278 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Model-Based Strategies for HIgh-Level Robot
Vision.

Final rept.,

M. O. Shneier, R. Lumia, and E. W. Kent. 1986, 14p
Pub. in Computer Vision, Graphics, and Image Proc-

essing 33, n3 p293-306 Mar 86.

Keywords; Matching, Prediction, Real time. Recogni-
tion, Reprints, 'Feature based representation, 'Robot
vision.

The paper describes the higher levels of a sensory

system for a robot manipulator. The sensory system
constructs and maintains a representation of the world

in a form suitable for fast responses to questions

posed by other robot subsystems. This is achieved by
separating the sensing processes from the descriptive

processes, allowing questions to be answered without

having to wait for sensors to respond. Four groups of

processes are described. Predictive processes (world

modellers) are needed to set up initial expectations

about the world and to generate predictions about
sensor responses. Processes are also needed to ana-
lyze the sensory input. The authors make use of the

predictions in analyzing the world. A third essential

function is matching, which compares the sensed data
with the expectations, and provides errors that help to

serve the models to the world.
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Representation Solids for a Real-Time Robot Sen-
sory System.
Final rept.,

R. Lumia. 1986, lOp
Pub. in Proceedings of International IFIP/IFAC Confer-
ence on Software for Discrete Manufacturing (6th),

Paris, France, June 11-13,1 985, p393-402 1 986.

Keywords; 'Automated manufacturing, 'Knowledge
bases. Part representation, Real time processing.

The goal of the sensory system is to supply sufficient

information to the robot control system, which actually

moves the robot, to accomplish a desired task. The
sensory system constantly updates a model of the 3-D
workspace to reflect reality. The model is decoupled
from the sensory processing so that the control

system can be given responses without having to wait

for sensory processing. A real-time world model is pre-

sented which incorporates both CAD descriptions of

known parts and information about each specific

object in the workspace. In order to enhance its speed,
the 3-D model supports several representations. The
world model predicts the 3-D features for the objects in

the workspace of the robot which are used by other
modules in the sensory system.
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General Procedure to Evaluate Robot Positioning
Errors. Part 1 - Theory.
Final rept.,

R. N. Vaishnav, and E. B. Magrab. 1987, 16p
Pub. in International Jnl. of Robotics Research 6, n1

p59-74 1987.

Keywords: 'Robots, 'Manipulation, 'Positioning,

Linear regression. Errors, Evaluation, Reprints.

A new, explicit, and complete formulation that de-

scribes the geometric errors due to both origin transla-

tion and misalignments of axes in the positioning of an
open-loop robot manipulator has been presented. The
formulation does not use the usual Denavit-Harten-
berg approach. The results clearly display the role of

each quantity involved and allow easy physical inter-

pretation of each error term.
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Using Chebyshev Polynomials for Interpreting
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gineers) International Conference on Robotics and Au-
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A method is described of representing curved or line-

like segments in images using Chebyshev polynomi-
als. The advantages of the approximations include fast

computation, minimum error over the sampling inter-

vals, and the reduction of the data to a concise de-

scription consisting of a few coefficients. An imple-

mentation is discussed that uses images obtained

from a structured-light ranging system.
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Extensible Ball Bar for Evaluation of Robots Posi-
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N. Vira, and K. Lau. 1987, 16p
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The paper describes the development of a one dimen-
sional extensible ball bar designed to measure the po-

sitioning accuracy and repeatability of industrial

robots. The ball bar has a linear travel of 5 cm (2 in)

that is monitored by a built-in electronic transducer
having a resolution of 2.5 micrometers (0.0001 in). At
both ends of the bar are two precision steel spheres,

one of which is attached to an universal joint mounted
on a robot's wrist. The other steel ball is magnetically

attached to a socket which is firmly located within the

work zone of the robot. During the measuring process
the robot wrist is programmed to move in an arc whose
radius is the nominal length of the bar. The variation of

the length of the bar is recorded from the linear trans-

ducer and used to obtain a one-dimensional measure-
ment of the positioning performance of the robot.

Linear displacement and sag tests indicate that the

ball bar has an accuracy of 32 micrometers (0.001 3 in)

and a repeatability of 18 micrometers (0.0007 in). Test
procedures to evaluate a robot's performance are also

presented.
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Coordinated Joint Motion for an Industrial Robot,
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Keywords: 'Robots, 'Motion, Kinematics,

Mechanics(Physics), Automatic control equipment.
Equations of motion. Real time operations. Computer
aided manufacturing. Robotics, Manipulators.

The tools to build a coordinated joint motion controller

for a robot are presented. A general overview of how
robot poses are translated into joint angles with the

use of coordinate frames is included to provide the

necessary background to understand how a robot

achieves motion. Within the coordinated joint level, a

forward kinematic solution that provides intermediate

Cartesian point and a geometric backward solution are

described for the Cincinatti Milicron T3 industrial robot.

Given the kinematics, a coordinated joint algorithm to

scale the velocities and acceleration of joint motion
was also described. Finally, problems with the coordi-

nated joint level were reviewed.
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Hierarchically Controlled, Sensory Interactive
Robot in the Automated Manufacturing Research
Facility.

Final rept.,

H. G. McCain. 1985, 9p
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'Automated Manufacturing Research Facility, Factory
automation. Workstations.

The National Bureau of Standards, Center for Manu-
facturing Engineering is implementing an experimental
factory called the Automated Manufacturing Research
Facility (AMRF). The AMRF will operate as a small

batch machine shop and is currently configured with

three machining workstations, a cleaning and debur-
ring workstation and an inspection workstation. Each
of these workstations will employ robotic material han-
dling including machine loading and unloading. At
present each workstation is at a different stage of

completion. The Horizontal Workstation which con-
tains a horizontal spindle numerically controlled ma-
chine tool and one material handling robot has been
completely integrated and is now operational. The
robot in the workstation is a Cincinnati Milacron T3 (hy-

draulic) which has been greatly enhanced to meet the
requirements of the AMRF. The robot has been
equipped with a hierarchical robot control system, a 3-

D vision system, a watchdog safety system and an in-

strumented, servo controlled gripper, all of which were
developed at the National Bureau of Standards. Each
of these systems are described individually together

with a description of the enhanced capabilities of the

robot with these systems operating as an integrated

package.
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station for the AMRF (Automated Manufacturing
Research Facility).

Final rept.,

H. G. McCain, K. N. Murphy, and R. D. Kilmer. 1985,

19p
Pub. in Tech. Pap. Soc. Manuf., p8-5-8-24 1 985.

Keywords; 'Robots, 'Machining, Cleaning, Deburring,

Design, Philosophy, Reprints, 'Workstations, 'Com-
puter aided manufacturing, 'Manufacturing automa-
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The Center for Manufacturing Engineering is currently

developing a facility for conducting research on auto-

mated manufacturing. The facility, called the Automat-

ed Manufacturing Research Facility, or AMRF, is con-

centrating on the manufacture of machined metal

parts in small batches. One aspect of the overall man-
ufacturing process is the deburring and cleaning of

parts. These problems are being addressed in the

AMRF in the Cleaning and Deburring Workstation. The
paper presents the design philosophy of the worksta-

tion and the approaches to be used in developing an
automated cleaning and deburring system. The near-

term solution of utilizing conventional mass deburring

and buff-brush-polish techniques is described. Future

approaches involving the use of industrial robots to

automatically deburr parts is also discussed, including

research that is necessary to develop this technology.

The research includes force serving of robots, control

of two robots working together cooperatively and
visual inspection of parts all of which are currently

under study at NBS.
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Architecture for Intelligent Manufacturing Control.
Final rept.,

C, R. McLean. 1985, 7p
Pub. in Proceedings of International Computers in En-
gineering Conference and Exhibit, Boston, MA.,
August 4-8, 1 985, v2 p391 -397.

Keywords: Production managennent. Interfaces,

Standards, 'Manufacturing automation control, 'Com-
puter aided manufacturing, "Factory automation,

'Automated Manufacturing Research! Facility, 'Hierar-

chical control. Modules.

A small batch manufacturing system testbed, currently

under construction at the National Bureau of Stand-
ards (NBS), is designed to support research in factory

automation standards. One of the expressed goals of

the NBS Automated Manufacturing Research Facility

(AMRF) project is the specification of the interfaces

which must exist between component systems of

automated factories. Many new component systems
will have to be developed before automated factories

possess a level of intelligence equal to that found in

conventional manufacturing. Undoubtedly, factories

will eventually be constructed from modules that are

offered as 'plug compatible' products by different sys-

tems vendors. These vendors will need a standard fac-

tory model or system architecture for planning and im-

plementing external interfaces to their proprietary sys-

tems. The paper describes aspects of the AMRF archi-

tecture and proposes mechanisms for the implementa-
tion of intelligent manufacturing control modules.
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The document describes the theory and implementa-
tion of the Inspection Robot Controller (IRC) program.
The controller is part of the Inspection Workstation
(IWS) in the Automated Manufacturing Research Facil-

ity (ARMF) at the National Bureau of Standards. The
IRC is commanded by the Inspection Workstation
Controller, and in turn, the IRC supervises the IWS
robot and is also the supervisor to the Surface Rough-
ness Instrument Controller. The configuration of the
workstation as well as important points throughout it

are specified to the IRC as data.
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The document describes the operation of the Inspec-
tion Workstation (IWS) of the Automated Manufactur-
ing Research Facility (AMRF). The IWS uses a coordi-
nate measuring machine for dimensional metrology,
an optical roughness gage for surface finish inspec-
tion, and a robot for part handling within the worksta-
tion. Each of these three pieces of equipment is super-
vised by a separate controller, and a fourth controller
(the workstation controller) coordinates these equip-
ment controllers. The IWS can receive its commands
either from the AMRF Cell Controller or from the key-
board of the IWS workstation controller. The detailed
instructions for starting the IWS and maintaining its op-
eration in either of these two modes are provided in

the document.
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Keywords: 'Automatic control equipment, 'Manipula-
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eration. Task decomposition interfaces, Telerobot
control system. Robot control. Trajectory planning.

The document describes the structure, function, and
interfaces of a trajectory generation task decomposi-
tion module in a hierarchical manipulator control

system. The module generates dynamic motion and
force commands from a static description of the de-
sired behavior, and is called the Primitive (Prim) level

of task decomposition, since it generates primitive

motion segments. For instance, Prim can generate dy-

namic position and force trajectories from parametri-
cally-defined static position and force paths. The Prim
task decomposition module consists of three subcom-
ponents; the Job Assignment module, the Planning
module, and the Execution module. The operation of

these modules and the internal Prim interfaces be-
tween them are discussed, showing how various tra-

jectory planning techniques are accommodated by the
task decomposition module. The discussion in the
document is limited to single-arm manipulators and
does not include interfaces for end effectors or active

wrist devices.
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The document details the functionality of the Servo
task decomposition modules for electric motor-pow-
ered manipulators with serial joints and unbranched
kinematics. The treatment is strictly for rigid body links.

In addition, the discussion is directed primarily toward
autonomous mode operation. However, the document
does describe the operator control interface at the
Servo level. The document also describes the Servo
interfaces to World Modeling, as well as the interfaces
between the three task decomposition components;
Job Assignment, Planning and Execution. The com-
mand interface from the Primitive task decomposition
module to the Servo task decomposition module is

specified, as is the interface to operator control.
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A hierarchical architecture is described which supports
space station telerobots in a variety of modes. The
system is divided into three hierarchies: task decom-
position, world model, and sensory processing. Goals
at each level of the task decomposition hierarchy are
divided both spatially and temporally into simpler com-
mands for the next lower level. This signals to the
robot actuators are generated. To accomplish its

goals, task decomposition modules must often use in-

formation stored in the world model. The purpose of

the sensory system is to update the world model as
rapidly as possible to keep the model in registration
with the physical world. The paper describes the archi-
tecture of the entire control system hierarchy and how
it can be applied to space telerobot applications.

Tooling, Machinery, & Tools

800.906
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In the Vertical Workstation (VWS) of the NBS Automat-
ed Manufacturing Research Facility, metal parts are
machined automatically from a feature-based design.
A simple two-and-a-half dimensional part may be de-
signed and machined within an hour, allowing half the
time for design input. Workstation activity may be divid-

ed into design, process planning, data execution, and
physical execution stages. Data execution is per-
formed by the Data Execution Module. The module
goes through a process plan and builds a model of a
workpiece as machining steps from the plan are car-
ried out. In addition, the module has five independent
options, any combination of which may be carried out
simultaneously; generate NC-code to make the part,

enhance the process plan, emulate machining of the
part by updating a picture of the part each time a step
of the plan is executed, verify the process plan, and
save the finished workpiece model.
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A system is described by which the machining center
of a horizontal work station has its tools transferred

automatically by robot. The system provides delivery

of the tools to the work station by wire guided cart,

robotic removal of unwanted tools from the carousel of

the horizontal machining center and placement of

other tools in the carousel. A distributed control archi-

tecture including the workstation controller is outlined.

System hardware is described and modifications to the
machining center hardware and software are dis-

cussed.
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The methods and results are presented for applying
software error compensation to a commercial three
axis coordinate measuring machine. The technique in-

corporates compensation for geometric positioning

errors and some thermal effects. The effectiveness of

the method is tested by measuring linear displacement
along arbitrarily oriented lines through the workzone
and by measuring the length of a 500 mm gage block
in several orientations. The results show a factor of ten
performance improvement (limited by measurement
repeatability) over 0.5 C range in temperature.
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In the Vertical Workstation (VWS) of the NBS Automat-
ed Manufacturing Research Facility, metal parts are

machined automatically from a feature-based design.

A simple two-and-a-half dimensional part may be de-

signed and machined within an hour, allowing half the

time for design input. With a design already on hand,

the VWS software (which is written in LISP and runs on
a Sun computer) will automatically prepare a process
plan for a milling machine for making a part of the

given design. The heart of the process plan is a list of

machining operations to be carried out.
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Straightness errors contribute significantly to the total

error budget of coordinate measuring machines. There
are two straightness error parameters for each axis;

horizontal and vertical straightness. According to

Bryan, straightness error is 'a non-linear movement of

the machine axis that an indicator sees when it is

either stationary reading against a perfect straight

edge supported on a moving slide or moved by the
slide along a perfect straight edge which is stationary.'

Thus, straightness error can be determined as the de-
viation of measurement data from a straight line. For
the purpose of calibrating coordinate measuring ma-
chines, a laser interferometer system equipped with

straightness optics is usually used to measure straight-

ness. In addition to the relative high cost of a laser

interferometer system, it needs an experienced opera-
tor to perform the measurements. A simple and rapid

method for measuring the straightness of coordinate
measuring machines was developed using the ball bar.

Trlboiogy
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A workshop was held in July 1985 to address the
needs for a computerized tribology information and
data system, as well as possible implementation
schemes. Specific categories that were treated were
design, numeric data, bibliography, research in

progress, newsletter, and product directory. The work-
shop recommendations detailed four phases of devel-
opment, starting with a demonstration prototype
system and concluding with a full-scale operating data
and information base. Specific plans in each phase

and for each subject area were developed and are pre-

sented here. While continual input will be sought from
the technical community to refine those plans, it is

hoped that immediate efforts can begin in at least

some of the areas, and that system use will quickly

develop to a significant level, both nationally and inter-

nationally.

800,912
PB89-1 191 19 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Model for Run-in and Other Transitions in Sliding
Friction.

Final rept.,

P. J. Blau. 1986, 7p
Sponsored by American Society of Mechanical Engi-

neers, New York.

Pub. in Proceedings of ASME/ASLE (American Socie-

ty of Mechanical Engineers/American Society of Lubri-

cation Engineers) Joint Tribology Conference, Pitts-

burgh, PA., October 20-22, 1986, 7p.

Keywords; "Sliding friction. Lubrication, Surface rough-
ness. Mathematical models. Reprints, 'Tribology, Ki-

netic friction coefficient.

The mathematical framework for a sliding friction

model for run-in and other tribological transitions is

presented. The semi-empirical model was developed
to portray the commonly observed shapes, durations,

and variations in kinetic friction coefficient versus slid-

ing time curves. Terms in the model involve material

properties and physical interface conditions such as
transfer, debris accumulation, and surface roughness.
The forms of individual terms are adjustable through
the use of system-specific scaling parameters in order

to provide enough modeling flexibility to treat a variety

of possible tribological conditions. Effects of lubrica-

tion efficiency loss over time, and temperature build-up

can be incorporated by modification of appropriate

terms. Illustrative plots using the framework with sev-

eral combined contributions are compared with experi-

mental data from previous work. The basic framework
of the model can be further developed as sub-models
for specific sliding friction contributions become avail-

able and, in so doing, reduce the number of empirical

system parameters required to model actual trlbosys-

tem behavior.
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Conventional liquid lubricants, when subjected to tem-
peratures of 250 deg C and above for extended time in

an air atmosphere, degrade rapidly to make large

amounts of solid sludge and deposits. Based on
boundary lubrication of bearings, these same lubri-

cants, when subjected to 250 deg C to the melting

point of the bearing metal, produce in the micro- to

milli-second residence time in the bearing contact
enough 'friction polymer' to result in good lubrication.

The report describes the use of these conventional
liquid lubricants delivered in a homogeneous vapor
phase where the carrier gas is nitrogen, air or mixtures

of these two gases. The lubricants studied include

alkyi and aryl phosphate esters, organic acid esters,

polyphenyl ethers, and mineral oil.
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The economic role of the National Bureau of Stand-
ards is analyzed within the context of the innovation
process and the various rationales for government
support of the process. Industry is found to systemati-
cally underinvest in evaluated data and such nonpro-
prietary infrastructure needs technologies as evaluat-

ed data measurement standard and test methods. The
causes of underinvestment by industry in measure-
ment related data and technologies are described and
the efficiency gains from NBS provision are explained.
Because much of the measurement technology devel-

oped by NBS is adopted by industry in the form of vol-

untary standards, the economic roles of such stand-
ards are described and examples given. Criteria are
synthesized for a government laboratory's role in pro-

ducing and transferring measurement-related data and
technologies, and examples of economic impact stud-
ies of the NBS economic roles are discussed.
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Orifice pulse-tube refrigerators have high refrigeration

capacities and can produce temperatures down to 60K
in one stage. The paper discusses a relatively simple
analytical model which describes their behavior and
can be used to optimize and improve the refrigeration

capacity. A thermodynamic analysis shows that the re-

frigeration power is equal to the time-averaged enthal-

py flow in the pulse tube. By assuming sinusoidal be-
havior for the mass flow rate and pressure oscillations,

these waves can be represented with phasors in the

frequency-domain. Heat transfer to the [Dulse tube wall

is assumed to be zero except for the two ends. Gas
flow through the orifice gives rise to composite pres-

sure, temperature, and mass flow phasors, which are
calculated and used to derive the time-averaged en-

thalpy flow. The result shows the effect of gas proper-

ties, pressure ratio, pressure, frequency, and orifice

setting on refrigeration power.
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The paper identifies the process through which the To-
pology and Geometry of product data defined in the

AMRF (Automated Manufacturing Research Facility)

Part Model database report are converted to the PDES
(Product Data Exchange specification)/STEP (Stand-

ard for the Exchange of Product Model Data) physical

file. A file conversion program, which converts the

AMRF Part Model report (topology and geometry only)

to the PDES/STEP file, has been implemented. The
PDES/STEP file can be generated 100 percent auto-

matically by executing the program.
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The paper presents a sensitivity study of a vapor com-
pression cycle in the form of a heat pump operating in

the cooling mode. The study was performed with the

aid of a detailed heat pump computer model; simula-

tion runs were made for different parametric values

and the capacity and power input were compared with

results of a run using an unchanged value of the pa-

rameters. The effects on evaporator and condenser
pressures, and refrigerant mass flow rate are given.

The independent variables (parameters) include ther-

modynamic and transport properties, as well as the re-

frigerant flow heat transfer and pressure drop coeffi-

cients. When considering the state-of-the-art limits of

the individual parameter uncertainties, those which

had the most effect on system performance were
liquid transport properties, evaporative heat transfer

coefficient and vapor density.
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The construction of a low power cryocooler consisting

of a 5-stage plastic Stirling cooler with an additional

Joule-Thomson stage is described. Among its novel
features are a contamination free, pneumatic helium
compressor and displacer drive. Valve timing is under
computer control. Titanium foil embedded in the cylin-

der wall reduces helium diffusion through the plastic.

The Joule-Thomson stage used the same low pres-
sure helium as the Stirling stages. The Stirling system
cools down below 9 K. The Joule-Thomson stage de-
livers 5 mW cooling at 4.2 K
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'Statistical Concepts in Metrology' was originally writ-

ten as Chapter 2 for the Handbook of Industrial Metrol-
ogy published by the American Society of Tool and
Manufacturing Engineers, 1967. It was reprinted as
one of 40 papers in NBS Special Publication 300,
Volume I, Precision Measurement and Calibration; Sta-
tistical Concepts and Procedures, 1969. Since then
this chapter has been used as basic text in statistics in

Bureau-sponsored courses and seminars, including
those for Electricity, Electronics, and Analytical Chem-
istry. While concepts and techniques introduced in the
original chapter remain valid and appropriate, some
additions on recent development of graphical methods
for the treatment of data would be useful. Graphical
methods can be used effectively to 'explore' informa-
tion in data sets prior to the application of classical sta-
tistical procedures. For this reason additional sections
on statistical graphics are added as a postscript.
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Oligomers containing pendant isocyanate groups and
residual double bonds were synthesized from 2-iso-

cyanatoethyl methacrylate (lEM) and/or m-isoprope-
nyldimethylbenzyl isocyanate (TMI) and methacrylate
or vinyl monomers. The oligomers are stable in air,

have a MW range from 1400 to 2600 and an -NCO
content from 3 to 18%. The compounds, especially

those with TMI or lEM and TMI and methacrylate con-
stituents dissolved in suitable solvents yield stronger,

more permanent bonds to bone than other tissue ad-
hesives. No deterioration of bond strength occurs on
thermocycling in water between 5 and 55 C for one
week. No correlation between bonding efficiency and -

NCO content could be established. Vinyl monomers
containing oligomers are preferable to bond dentin to

dental restoratives. These compositions are also ex-

cellent soft tissue adhesives, e.g. to join calfskin to

itself or to denture resins. Subject to their biocompati-
bility the formulations could find many applications in

medicine, dentistry and veterinary science.
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Toughening agents are produced by the application of

high pressure, sufficient to transform a powder materi-
al into a denser high pressure polymorph. When the

pressure is released, the high pressure phase is re-

trieved metastably at ambient conditions of pressure
and temperature. The amount of high pressure phase
retained at ambient conditions depends on the relative

hydrostaticity of the pressurized environment and par-

ticle size of the powder. The high pressure phase is

almost completely retained in a hydrostatic environ-

ment. One embodiment of the process of the present
invention produces pressure transformation tough-
ened zirconia comprising a high pressure phase
having a symmetry no greater than tetragonal (defined

as tetragonal II) dispersed within a matrix of a less

dense monoclinic phase.
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The present invention is a fibrous monolithic ceramic
product of high density and a process for making the

product. The product has a microstructure of coated
fibers with planes of weakness between a core of each
coated fiber and its respective coat or between each
coated fiber and adjacent coated fibers, thereby
toughening the product. The planes of weakness are

sufficiently weak to deflect a crack from normal to the

plane of weakness to a direction parallel to the plane
of weakness. The green body from which the product
is formed, can be plastically deformed at room temper-
ature, formed in near-net-shape, and densified by
pressureless sintering.
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The boron contents of borosilicate glasses have been
determined nondestructively by neutron activation

analysis. In contrast to chemical methods for determin-

ing boron as a major component, the described nucle-

ar method has few interferences and does not require

chemical separation of boron prior to its quantitation.

The effects of neutron self-shielding by boron (1 to 8%
by weight) are examined, minimized by dilution of pow-
dered samples with high purity graphite, and circum-

vented by comparative analyses.
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To contribute to a better understanding of the mecha-
nisms controlling alkali-silica reaction, a study was car-

ried out to show if the alkali mineralogy of the cement
influences the expansion of mortar containing reactive

aggregate. The approach was to determine the distri-

bution of alkalies within a group of commercial port-

land cements with a variety of alkali mineralogies, and
to measure expansion of mortar bars prepared using
these cements and reactive aggregates.
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The phase relationships in the system Zr02-Ti02 near

the compound ZrTi04 have been clarified through an
experimental study involving the characterization of

both single crystal and powder specimens, the latter

prepared through conventional solid state reaction and
also by low temperature coprecipitation methods.
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No abstract available.
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Cracks in soda-lime-silica and vitreous silica glass

close against a finite load at humidities between
0.01% and 100%. The force associated with crack
closure can be predicted by a model which involves

hydrogen bonded linkages of surface adsorbed water
molecules. The fracture energy to reopen healing

cracks in vitreous silica is also in the range of hydrogen
bonding interactions. At the driest environments used,
healed cracks to soda-lime-silica glass required 1 .7 +
or - 0.2 J/sq.m to reopen. The bonding energy can be
attributed to either the formation of cationic bridges or

siloxane bonds between fracture surfaces.
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The validity of procedures for estimating equivalent 1-

min loads depends upon the extent to which Wieder-
horn's phenomenological description of subcritical

crack grovrth is acceptable for the range of loading
rates characterizing the wind or laboratory loads of in-

terest. The objective of the paper is to examine the

question whether the use of the description for the pur-

pose of estimating equivalent 1-min loads is accepta-
ble for a wide range of loading rates.
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The safety and cost of glass cladding facades subject-

ed to wind loads depend upon the criteria used for their

design. These criteria specify the design wind loads
and the allowable panel loads. The present paper re-

views the following: (1) the evolution in recent years of

methods for the estimation and specification of design
wind loads for building facades; (2) recent develop-
ments concerning the estimation and specification of

allowable loads for glass cladding panels, and contro-

versies surrounding these developments; and, (3)

recent developments in structural reliability as applied

to glass cladding, which allow rational decisions to be
made concerning the adoption of satisfactory design
criteria specifying both design wind loads and allow-

able panel loads.
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Relatively little is known about the fundamental defor-

mation processes in intrinsically hard, brittle materials,

and even less about how these processes lead to the

initiation of cracks. In the paper, transmission electron

microscopy is used to study the deformation structure

within Vickers indentation zones of single-crystal sap-
phire with (11 (-2)0) surface orientation. Two principal

types of deformation are identified, basal twinning and
pyramidal slip. Incipient microcracks are observed at

both the twin interfaces and the slip planes. These in-

cipient 'flaws' act as nucleation sites for the ensuing
radial and lateral cracks.

800,931
PB88-189949 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Effects of Counter Ions on Crack Growth in Vitre-

ous Silica.

Final rept.,

G. S. White, S. W. Freiman, S. M. Wiederhorn, and
T. D. Coyle. 1987, 5p
Pub. in Jnl. of the American Chemical Society 70, n12
p891 -895 1987.

Keywords: pH, Reprints, 'Chemical attack, 'Counter
ions. Crack growth, 'Silica, Surface forces.

Crack-growth studies on vitreous silica were conduct-
ed in aqueous solutions as a function of pH in the

range 1 to 14. Slopes of crack velocity-KI curves were
steeper in acidic and neutral solutions than in basic

solutions. Of the four alkali-metal hydroxide solutions

studied, only lithium hydroxide behaved differently

from the others and only in concentrated, equal to or

greater than 1M, solutions. At this concentration, the

slope and position of the crack-growlh curves for LiOH
were nearly identical to those obtained in acidic or

neutral solutions. It is suggested that the influence of

alkali-metal hydroxides on crack growth is largely

chemical in nature, involving short-range forces asso-
ciated with the breaking of bonds at the crack tip. Two
mechanisms for chemical attack are considered; in

basic solutions the siloxane bonds at the crack tip are

believed to be attacked directly by the hydroxide ions

in solution.
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A new picture of environmentally-enhanced fracture in

highly brittle solids is presented. It is asserted that the

fundamental relations for crack growth are uniquely

expressible in terms of the surface force functions that

govern the interactions between separating walls in an

intrusive medium. These functions are the same, in

principle, as those measured directly in the newest
submolecular-precision microbalance devices. A frac-

ture mechanics model, based on a modification of the
Barenblatt cohesive zone concept, provides the nec-
essary framework for formalizing this link between
crack relations and surface force functions.
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Young's modulus and thermal diffusivity values have
been obtained on a set of barium titanate based ce-

ramics, using ultrasonic pulse-echo and photoacoustic
effect (PAE) measurements. The PAE was shown to

detect variations in thermal diffusivity between materi-

als of varying composition and processing treatments.

The results are valuable in the evaluation of dielectric

ceramic materials for practical electronics applica-

tions.
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Transmission Electron Microscopy and small angle
neutron diffraction were used to characterize cavities

and microcracks in hot-pressed silicon nitride and in

sintered alpha silicon carbide. The results show that

heavy concentrations of neutron scattering inclusions

in Si3N4 impede neutron diffraction analysis but the

microcrack population in the graphite inclusions in SiC
can be detected. Some preliminary electron microsco-

py of partially stabilized zirconia indicates the material

is a good candidate for SANS analysis as a non-de-

structive technique to follow the changes in micro-

cracking that result from phase tranformations.
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A study has been made of interfacial layers that form
within cracks in mica and silicate glass. The layers are

the result of interactions with environmental species

behind the crack tip. Deposition processes are associ-

ated with precipitation from aqueous solutions and cor-

rosion of the crack walls. The level of precipitation de-

pends on such factors as 'impurity' content, tempera-
ture, etc. The results highlight the potential importance
of surface chemistry as a determinant of both equilibri-

um and kinetic fracture properties.
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The fracture and transformation behavior of tetragonal

polycrystalllne Zr02 alloys containing 18 mol%
Ce02(Ce-TZP) was investigated. In the absence of ap-

plied stress the tetragonal phase was found to be
stable in large-grained (>30 micrometers) samples at

room temperature. The monoclinic phase was detect-

ed in regions of high residual stress near hardness In-

dentations although no evidence of a wake of mono-
clinic phase along the fracture surface was observed.
The fracture toughness increased as density and/or
grain size increased. It is proposed that the relatively

high toughness of these materials is due to the occur-

rence of stress-driven tetragonal-to-monoclinic trans-

formation near the crack tip, which reverses when the

crack has passed.
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Batch and flow microcalorimetry were used to study
adsorption of aliphatic amines on silica gel, controlled

pore glass (CPG), high alumina glass, and surface-der-

ivatized controlled pore glass. The adsorption of basic
aliphatic amines is indicative of the acidity of the sur-

face. Silica gel and controlled pore glass show the
same average heat of adsorption for butylamine, 35 +
or - 2kJ/mole, but the CPG, in contrast to the silica gel

has nearly homoenergetic surface. High alumina glass

(17% AI203) has a less acidic surface, and the rele-

vant value for the heat of adsorption of butylamine is

only 4.7 kJ/mole. Surface derivatization with a long-
chain aliphatic silane (octadecylsilane) produces a
highly hydrophobic surface, when water molecules are
used as probes. Interaction with butylamine remains
strong, as in the original state of CPG. Derivatization
with aminopropylsilane yields a basic surface and the
interaction with butylamine is weak, showing a heat of

adsorption of only 3-4 kJ/mole. The paper indicates
that surface acidity of silica and glasses can be under-
stood only as an interactive process between the sur-

face and the adsorbate.
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3087
Sponsored by Oak Ridge National Lab., TN.

Keywords: 'Thermal conductivity. High temperature.
Insulation, 'Refractory thermal insulation. Round
robin. Guarded hot plate apparatus.

The report presents the test results and analysis of
round-robin measurements of apparent thermal con-
ductivity for two kinds of refractory insulation board
using high-temperature guarded-hot-plate apparatus.
The round robin was carried out under the sponsorship
of the American Society for Testing and Materials
(ASTM) Subcommittee C-16.30 on Thermal Measure-
ments. To complete the measurement program In a

timely manner the participants chose to measure dif-

ferent specimens, selected, however, from the same
production lot. The test results for apparent thermal

conductivity illustrate the inter-laboratory reproducibil-

ity as well as the temperature and density depend-
ence. The data include the temperature range from
297 to 773 K. The standard deviation is 7.4% for the

48 test results reported by seven participating labora-

tories for fibrous alumina-silica. The standard deviation

Is 8.0% for the 58 test results reported for calcium sili-

cate.
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Data compilation.

A comprehensive survey was conducted to identify the
materials properties of potential importance for inclu-

sion in an advanced structural ceramics database. The
materials of current interest for use in gas-fired heat
exchangers, recuperators, radiant tubes, and heat en-

gines were determined. Existing computerized, numer-
ical databases were surveyed and those relevant to

the materials and application of interest are detailed.

Analysis of the results revealed that existing data-

bases were inadequate to fulfill the critical data needs
for effective applications of advanced ceramics in gas-
fired, high-temperature applications. Requirements for

establishing a new database focussed on these mate-
rials, and applications are presented.
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Diffusion Induced Grain Boundary Migration (DIGM)
and Liquid Film Migration (LFM) have been observed
in the MgO system. NiO, CoO, or mixtures of the two,

have been used to induce the migration. Interfaces are
observed to migrate away from their radii of curvature,

and alloying has occurred in the regions swept by the
interface. The results agree with the model which gives
the coherency strain as the driving force for this migra-
tion.
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Indentation-crack-length procedures were used to de-

termine the critical fracture toughness (K sub IC) and
the sensitivity to environmentally enhanced crack
grovrth in heavy-metal fluoride glasses of varying

chemical composition. The data show that while K sub
IC was more or less Invariant with composition, some

glasses were more susceptible to subcritical crack
growth than others. The results are interpreted in

terms of existing crack-growth models. A technique for

predicting K sub IC from fundamental atomic bonding
and crystal-structure data for these glasses is dis-

cussed.
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In the paper, the effect of microstructure on both the
creep and creep rupture behavior of two commercial
grades of vitreous bonded aluminum oxide was investi-

gated. Deformation and fracture occurred within the
ductile, intergranular phase of the material. The creep
rate was relatively insensitive to the amount of inter-

granular phase, but was sensitive to structural details

of that phase. The creep rate could be reduced by in-

creasing both the degree of crystallization of the inter-

granular phase and the viscosity of residual glass
within that phase. The time-to-rupture and the strain-

at-rupture increased as the amount of intergranular

phase within the material increased. The data fit a
modified Monkman-Grant curve in which the Monk-
man-Grant coefficient was sensitive to both stress and
the amount of intergranular phase. The Monkman-
Grant coefficient was not sensitive, however, to the
degree of crystallization of the intergranular phase.
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Two structurally distinct states in Ni-P glasses have
been observed using the EXAFS technique. The tran-

sition between these states cannot be understood
within the bounds of a continuous structural relaxation

mechanism.
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Hardness was measured as a function of temperature
(20 deg to 1000 deg C) for several alumina ceramics,
including single-crystal sapphire and polycrystalllne

aluminas containing different amounts of second
phase. Hardness decreased steadily with increasing

temperature for all materials tested, in accordance
with a semi-empirical relation of the form H = H sub
0(1 -T/T sub 0). The behavior conformed with a ther-

mally activated slip process, limited by Peierls

stresses. At lower temperatures, the hardness values

800,944 105
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for debased aluminas were less (smaller H sub 0) than
for the pure materials, consistent with a reduction in

shear modulus resulting from the 'soft' phase. Howev-
er, at higher temperatures the hardness values for all

the aluminas converged (identical T sub 0, i.e., materi-

al-invariant activation energy). The latter behavior indi-

cated that the temperature dependence of the inden-

tation deformation was controlled predominantly by
the alumina component.
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Cluster variation method.

For calculating phase diagrams of mineral/ceramic
systems, the cluster variation method (CVM) is a useful

tool. The CVM is a hierarchy in which the approxima-
tions based on point- and pair-clusters correspond to

the Bragg-Williams and Bethe approximations, respec-

tively. Work on the Cu-Au system indicates that at

least a tetrahedron approximation is required for fcc-

based systems; apparently, tetrahedron correlations

are needed to account for the frustration effect. The
CaC03-MgC03 system was successfully treated as a
trigonally distorted fcc-based system, in an anisotropic

tetrahedron approximation. The Fe203-FeTi03
system, was treated as a derivative of the simple hex-

agonal lattice in which permanent vacant sites occupy
1/3 of the lattice sites; a triangular prism was used as
the basic cluster. Although the CVM was originally de-
veloped to study alloy systems, it yields quite reasona-
ble results for these more complicated mineral/ceram-
ic systems.
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An indentation-strength formulation is presented for

nontransforming ceramic materials which show an in-

creasing toughness with crack length (T-curve, or R-
curve) due to the restraining action of interfacial

bridges behind the crack tip. By assuming a stress-

separation function for the bridges a microstructure-

associated stress intensity factor is determined for the
penny-like indentation cracks. This stress intensity

factor opposes that associated with the applied load-

ing, thereby contributing to an apparent toughening of

the material, i.e., the measured toughness is excess of

that associated with the intrinsic cohesion of the grain

boundaries (intergranular fracture). The incorporation

of this additional factor into conventional indentation

fracture mechanics allows the strengths of specimens
with Vickers flaws to be calculated as a function of in-

dentation load. The resulting formulation is used to

analyze earlier indentation strength data on a range of

alumina, glass-ceramic and barium titanate materials.

Numerical deconvolution of these data determines the
appropriate T-curves. A feature of the analysis is that

materials with pronounced T-curves have the qualities

of flaw tolerance and enhanced crack stability.
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Because of the short half life (2.3 min) of AI-28, the

determination of aluminum by neutron activation is

subject to many inaccuracies: variation of irradiation

conditions between sample and standard, uncertain-

ties in timing, and the effects of high and varying count
rate. These errors can all be made smaller than the

fundamental limit set by counting statistics. The trans-

fer function from the observed number of net counts to

the counting rate at the end of irradiation is modeled as
a product of three processes: radioactive decay and
extending and nonextending dead time. The proce-
dure has been applied to the analysis of NBS SRM
1633a Fly Ash. The mean concentration measured
was 14.085 %AI, with a standard deviation of the

mean 0.023 %AI for four determinations. The final re-

sults showed no significant imprecision beyond count-
ing statistics. The accuracy of the method is shown by
the analysis of high-purity single-crystal sapphire.
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The new high-T(sub c) superconductors are advanced
ceramic materials prepared from oxide powders which
are pressed and sintered. Their physical properties

depend on the microstructure, which in turn depends
strongly on the processing sequence used in their pro-

duction. Wave-length-dispersive (WDS) x-ray compo-
sitional mapping was used to study the microstructure

of the Ba(sub 2)YCu(sub 3)0(sub 6-i-x) ceramics
being produced at the National Bureau of Standards
so as to understand better the processing procedures
and the resulting physical properties.
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A Standard Reference Material, SRM-2530, has been
designed, fabricated, and certified for the ellipsometric

parameters delta and psi, and for the derived thick-

ness and refractive index of a silicon dioxide layer on
silicon using a highly accurate ellipsometer built at

NIST. The SRM is issued primarily to evaluate the ac-

curacy of ellipsometers. The SRM consists of a 76-mm
(three-inch) diameter silicon wafer with a silicon diox-

ide layer of one of three uniform thicknesses, 50, 100,

or 200 nm. The design and fabrication of the SRM are

presented along with the ellipsometric technique and
data analysis leading to certification of the SRM. A
least-squares method minimizing the sum of squares
of deviations in delta and psi between the measured
values and those calculated from a model has been

used in certifying the SRM. The two-layer modeling
analysis gives better agreement to the collective multi-

ple sample ellipsometric measurement data than does
the one-layer modeling analysis, and gives a value for

the refractive index of the silicon dioxide layer that is

independent of thickness. Therefore, the certified

values of thickness and refractive index are based on
the two-layer model.
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High temperature ceramic tribology is one of the fast-

est growing and least understood areas in tribology.

The need to understand the mechanisms of friction

and wear for ceramic materials is critical. Ceramic ma-
terials are being utilized to tool development, bearing
design, materials development for low-heat-rejection

diesels, automotive gas turbines, Stirling engines, and
aerospace applications. The development of a ceram-
ics industry capable of manufacturing high technology
wear resistant ceramics is essential in the United
States, or the United States will lose a substantial

market to an already rapidly growing foreign market.
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The authors have collected abstracts from 61 papers
published between March 1987 and May 1988 cover-

ing various aspects of superconductivity research. The
work of nine divisions of the National Institute of

Standards and Technology (formerly the National

Bureau of Standards) in both Boulder, Colorado, and
Gaithersburg, Maryland, is represented.

800,952
PB89-148357 PCA11/MFA01
National Inst, of Standards and Technology (IMSE),

Gaithersburg, MD. Ceramics Div.

Ceramic Tribology: Methodology and Mechanisms
of Alumina Wear.
Special pub. (Final),

R. S. Gates, S. M. Hsu, and E. E. Klaus. Sep 88,

231 p NIST/SP-758
Also available from Supt. of Docs as SN003-003-
02914-9. Library of Congress catalog card no. 88-

600582. Prepared in cooperation with Pennsylvania

State Univ., University Park. Dept. of Chemical Engi-

neering.

Keywords: "Ceramics, "Lubricants, Aluminum oxide.

Wear resistance. Friction, Wear tests, X ray diffraction.

Reaction kinetics. Water, Stresses, Aluminum hydrox-

ides. Phase transformation, Thermogravimetry, Per-

formance evaluation, Photomicrogram, Bonding,

Tables(Data), "Tribology, Four ball tests.

The report describes a systematic study that has been
conducted to develop methods for measuring the tri-
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bological properties of ceramic materials under con-

centrated contacts. Step-loading four-ball and ball-on-

three-flat wear tests were developed to provide friction

and wear characteristics of ceramic/lubricant combi-

nations under various lubrication conditions. These
measurement techniques now enable one to study the

effect of different materials processing parameters,

material microstructures, and different lubricants on
the friction and wear performance of ceramics. Water
was found to react with alumina in a wearing contact to

produce lubricous products. A combination of x-ray dif-

fraction and thermogravimetric analysis techniques

were used to investigate the kinetics of alumina-water
reactions.

Coatings, Colorants, & Finishes
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A method for producing quasi-crystalline films by direct

vapor deposition through sputtering is provided. The
method is applicable to all alloys which can be con-
verted to quasi-crystalline structure by melt spinning.
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The effects of film thickness and angle of incidence on
reflection/absorption Fourier transform infrared (FTIR-
RA) spectral characteristics of epoxy films on cold-
rolled steel are reported in the paper. Comparing to

transmission spectra, RA spectra of epoxy coatings on
metal show band shifts and distortions at several
strongly absorbed bands of both thin and thick films.

FTIR-RA spectra at different film thicknesses suggest
that some of these shifts and distortions are due to the
dispersivity of the refractive index of the films. In addi-
tion, phase shifts between the incoming and reflected
beams, front surface reflectivity, interference fringe
and optical cavities may also contribute to band distor-

tions of both thin and thick films.
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The approach to service life prediction of organic coat-
ings based on reliability theory and life testing analysis
techniques is contrasted with the traditional correlative
approach. Reliability theory and life testing analysis
techniques provide a systematic approach for quanti-
tative prediction of service life from accelerated testing

data. By performing tests at several levels of degrada-
tion factors or stress, transformation equations are de-

termined so that performance at low levels of stress

can be calculated from performance at high levels of

stress. In addition, the systematic approach permits

quantitative estimates of early failure times and con-
tributes to improved understanding of degradation
mechanisms and assessment of degradation factors.

Results of applying the approach for predicting the

service life of an acrylic and alkyd coating system on
steel at low temperatures from service life at higher

temperatures at high relative humidities are included.
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Artificially layered materials of alternating 2-3 nm thick

copper and nickel layers have been produced by elec-

trodeposition on oriented single-crystal copper sub-
strates X-ray diffraction examination of thin layers

chemically removed from the substrate showed that a
coherent, relatively homogeneous coating, with a
strong epitaxial relationship, had been produced. In

particular, artificially layered Cu-Ni alloys displaying a
textured (110) orientation were obtained by electrode-

position. Noncoherent nucleation leads to the pres-

ence of various amounts of randomly oriented alloy

grains on all substrates but, in particular, for the (100)
orientation.
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The surface of freshly deposited hydrogenated amor-
phous silicon (a-Si:H) films are studied by argon sput-

tering and mass-spectrometer detection of the sput-
tered neutral molecules. The surface density of H
atoms in the top H-rich layers of the film is established
from the initial surge of sputtered H-containing mole-
cules. This shows that the growing film has a hydro-
gen-rich surface layer of multiply H bonded Si atoms
about five monolayers thick on a room-temperature
substrate. At the approximate 240 deg C substrate
temperature typical of film production, the thickness of

the hydrogen-rich layer decreases to about one mono-
layer.
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Electroformed Microhardness Standards.
Final rept.,
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Keywords: 'Hardness tests, 'Microhardness, Knoop
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Electroplating technology was utilized to fabricate new
microhardness standard reference materials. The
technology provides a means for obtaining uniform
hardness by close control of various process variables
which determine uniform grain structure and composi-
tion. Two microhardness standards are now in produc-
tion; one with a hardness of about 125 kg/mm sup 2,

and the second at about 600 kg/mm sup 2. The hard-

Ceramics, Refractories, & Glass

ness values are certified at loads of 0.245, 0.490, and
0.981 Newtons (25, 50, and 100 gram-force) with both
Vickers and Knoop indentors. These electroplated ma-
terials have standard deviation in hardness, particular-

ly at low loads, significantly better than current com-
mercially available standards. The fabrication of the
new standards, their certification procedures, and test-

ing machines will be discussed.
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PB89-1 19259 Not available NTIS
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Prediction of the Service Life of Organic Coatings
on Steel. Part 3. Categorizing the Performance of
Coating Systems on the Basis of Their Corrosion
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Final rept.,
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The spatial pattern of the defects resulting from the
aging of coating systems and the scale of clustering of

these defects are quantitatively determined in a labo-

ratory experiment for an acrylic and an alkyd coating
system. For the acrylic, it is established that detects
are randomly distributed over the surface of the

panels, whereas for the alkyd, the defects are random-
ly distributed over the surface of the panels, whereas
for the alkyd, the defects are clustered. Clustered de-
fects can be further described by the surface area on
the panels circumscribed by the defects. For the alkyd
coating system, two scales of clustering appear to be
operating. The first scale occurs at a surface area be-
tween 8 and 16 cm sup 2 and is believed to describe
the area circumscribed by individual defects. The
second scale occurs at a surface area greater than 96
cm sup 2 and is believed to describe the area circum-

scribed by the individual clusters. Knowledge of the
scale of clustering should be useful in identifying the

causes and mechanisms of coating failure. It is con-
cluded that spatial techniques should prove to be valu-

able in categorizing the degradation of different coat-

ing systems and in helping to isolate the causes and
mechanisms of coating degradation.

Composite Materials
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Application of Optical Image Analysis to Quantita-
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The ultimate objective of the project is to define stand-
ard procedures for numeric description, by image anal-

ysis (optical and SEM), of the microstructural features

relevant to mechanical properties of organic matrix

composites and advanced structural ceramic materi-

als. The effort in this initial year of the project at NBS
concentrated on two aspects of image analysis char-

acterization: the system calibration procedure to satis-

fy accuracy and precision requirements, and the spe-
cific details of a microstructural analysis applied to a
single composite specimen. For this work, AMTL pro-

vided a calibration test slide containing a number of

geometric figures of specified dimensions and a pre-

pared composite specimen of unidirectional graphite
fiber reinforced polymer.

800.961

PB88-177613 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
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800,961 107



MATERIALS SCIENCES

Composite Materials

Technique for Measuring Stresses Whiich Occur
during Sintering of a Fiber-Reinforced Ceramic
Composite.
Final rept.,

C. Ostertag. 1987, 3p
Pub. in Jnl. of the American Ceramic Society 70, n12
pC-355-C-357 Dec 87.
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•Sintering, Stresses, Temperature dependence. Tech-
nique.

A new technique for monitoring stresses during sinter-

ing of a ceramic composite has been developed. The
stress is measured by means of the heterogeneity

stresses that build up in a sandwich compact, which
consists of a layer, or plane, of SiC fibers between two

layers of ceramic powder of different thicknesses.

Upon sintering, this configuration produces an asym-
metric stress field across the thickness of the speci-

men, which results in the bending of the compact, as
characterized by the curvature of the fibers. In situ ob-

servations of tfie process provide information about
the temperature dependence of stress initiation.
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Standard Reference Materials (SRMs) of portland

cement are intended for use in evaluating chemical
methods of analysis and in calibrating instrumental

methods of analysis such as x-ray fluorescence and
atomic absorption spectroscopy. The first cement
SRMs, numbers 177, 1011, 1013, 1014, 1015, and
1016, are no longer in stock. SRMs 633, 634, 635, 636,

637, 638, 639, 1880, and 1881 have been produced to

replace the first series. The paper describes the blend-

ing, packaging, homogeneity testing, and the detailed

analysis of the chemical composition for the certifica-

tion of SRMs 633-639 and 1 880 and 1 881

.
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Conductive Composites.
Final rept.,

D. E. Hall. 1988, 49p
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Graphite, Polymers, Electromagnetic interference.
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Conductive composites are made by adding a suffi-

cient quantity of an electrically dispersed phase to a
polymeric resin. The chapter presents an overview of

the current status of conductive composites. The prin-

ciples of electrical conduction in composites are relat-

ed to percolation theory, and the influence of materials

properties and interactions on conductivity are dis-

cussed. The conductive fillers, matrix resins, and other
composite constituents are described. Special require-

ments for compounding and molding are discussed, as
are aspects of environmentally-induced degradation
unique to conductive composites. The chapter con-
cludes with a survey of the many applications of con-
ductive composites, including several that have al-

ready been commercialized.

800.964
PB88-197132 PC A10/MF A01
National Bureau of Standards (IMSE), Gaithersburg,

MD.
Composite Materials Interface Characterization,
H. N. G. Wadley, J. A. Simmons, R. B. Clough, F.

Biancaniello, and E. Drescher-Krasicka. Mar 88,

224p NBSIR-87/3630
See alsoPB82-152414.

Keywords: 'Composite materials, 'Interfaces, Surface
properties. Ultrasonic frequencies. Acoustic emis-
sions, Fiber reinforced composites.

Interfaces and interface zones in composites are stud-

ied using ultrasonic and acoustic emission techniques
on models of single reinforcing elements in a matrix.

The theory of ultrasonic scattering and guided inter-

face waves is developed for a model composite with a
planar, cylindrical or spherical interface zone with

visco-elastic properties varying in a direction perpen-
dicular to the interface zone. Experimental confirma-

tion was carried out for both the planar and cylindrical

geometries with a perfect interface. Both Stoneley and
leaky waves were detected on the planar geometry for

a Steel-Ti system. By using specially designed speci-

mens of SiC fibers in aluminum, acoustic emission and
tensile testing permitted determination of fiber and
interface strengths as well as adhesive energy and
fracture toughness. The results show that interface

mechanical properties are sensitive to processing vari-

ables. Acoustic emission provides an effective tech-

nique for discriminating between failure mode types

such as fiber fracture or delimination.
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Thermal Conductivity of Selected Foams and Sys-
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The apparent thermal conductivity of five insulating

materials was determined in the nominal temperature

range from 100 to 300 K (-280 to 80 deg F). A guarded-
hot-plate apparatus was used and the testing environ-

ment was dry nitrogen gas at near ambient pressure.

One specimen was retested in a vacuum environment.

Three of the specimens were neat polymethacrylimide

(PMA) foams with nominal densities of 51 and 71 kg/

cu. m. (3.2 and 4.4 Ib/cu. ft.). Other specimens tested

were a polyurethane foam sprayed on an aluminum
substrate and a sandwich construction specimen utiliz-

ing PMA foam of nominal density 110 kg/cu.m. (6.9 lb

cu. ft.). The results in nitrogen gas show the expected
conductivity increase with increasing density. The ob-

served conductivity at 0.67 Pa (5 micrometers of Hg) is

significantly lower than that in ambient-pressure nitro-

gen gas. The large relative difference may be due to

increased thermal resistance at the plate-specimen
boundaries.
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Evaluation of Test Methods for Measuring the
Bond Strength of Portland-Cement Based Repair
Materials to Concrete,
L. I. Knab, and C. B. Spring. Apr 88, 47p NBSIR-88/
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Three bond strength test methods were evaluated for

screening and selecting repair materials used in over-

laying and patching portland cement concrete. Bond
strengths of three repair materials to base concrete
were investigated using two uniaxial tensile bond
strength test methods and a slant shear bond strength

test method. The differing strengths of the repair mate-
rials caused different failure patterns, which had to be
considered in the analyses of the failure stresses. Sub-
stantial differences in the failure stresses of the uniax-

ial tension and slant shear test methods were attrib-

uted to their different geometries and loading condi-

tions. These differences emphasized the need to

select test method(s) with geometry and loading condi-

tions which are anticipated for the in-service repair ma-
terial. For the two higher strength repair materials in-

vestigated, the relative precision (repeatability) of the

slant shear and one of the uniaxial tensile test meth-
ods (pipe nipple grips) were comparable and relatively

good (coefficient of variation values were about 5%).
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Mechanical Property Enhancement in Ceramic
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The interfacial strength between AVCO SCS-6 fila-

ments and a borosilicate glass matrix was measured
using an indentation push-in technique. Crack-filament
interactions were investigated using a fracture me-
chanics technique (DCDC). An ultraviolet curing tech-

nique, coupled with hot pressing was developed to

prepare SIC filament-borosilicate glass composites.
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Measurements of apparent thermal conductivity are

reported in order to provide the basis for certifying fi-

brous alumina-silica insulation board as a Standard
Reference Material (SRM) of thermal resistance.

These data encompass ranges of temperature from 93
to 746 K, densities from 207 to 308 kg/cu m3, and fill-

gas pressures from roughing-pump vacuum to atmos-
pheric pressure, in environments of both air and
helium. Detailed analyses and intercomparisons of

previously published data are given.
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Based on experimental and a review of literature data,

the Mode I fracture energies for a wide range of poly-

mers have been correlated with the interlaminar frac-

ture energies of their composites as measured with the

double cantilever beam test. For brittle polymers, in-

creasing the resin toughness had a direct benefit in the

composite interlaminar fracture energy; with tough
polymers, an increase in resin toughness had only a

modest impact on the composite behavior. Fiber pull-

out and breakage increased the resistance to crack

growth in the composite, while very poor fiber-matrix

bonding (often present in thermoplastic composites)

appears to decrease the interlaminar fracture energy.

Corrosion & Corrosion Inhibition

800,970
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An approach is described which is based on the view
that transgranular SCC occurs by discontinuous cleav-

age and that resistance to the form of cracking can be
achieved by impeding the formation of steps between
parallel but displaced cleavage facets. It is suggested
that the steps in the case of susceptible FCC alloys are

produced by plastic shearing on slip planes, and that

the low energy process can be restricted either by en-

suring that ready cross-slip can occur (by avoiding low
stacking fault energy and short range order) or by in-

creasing the shear strength by precipitation hardening.

The approach is considered in terms of the literature

on the chloride cracking of the austenitic stainless

steels.
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Progress Towards Understanding the Stress Cor-
rosion Problem.
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The paper describes current understanding of the

propagation of transgranular stress corrosion cracks in

engineering alloys. In contrast to intergranular SCC
which proceeds by preferential anodic dissolution at

the crack tip, the transgranular form is considered to

propagate by discontinuous brittle fracture (cleavage).
The propagation process is first described, outlining

the knowledge of the crystallography of the cleavage
surfaces and reviewing the evidence for discontinuous
nature of cracking.
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The Corrosion Data Program at NBS addresses the
need for evaluated corrosion data and its effective dis-

semination. The Corrosion Data Center at NBS is dedi-
cated to using computers in data collection, evaluation
and dissemination. Examples are shown of how some
of the outstanding capabilities of computers and com-
puter graphics can be used to provide easy access to
evaluated corrosion data. This provides the potential
for helping to solve some of the most pressing needs
in corrosion data and lowering the overall cost to the
economy of corrosion.
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NACE-NBS (National Association of Corrosion En-
gineers-National Bureau of Standards) Corrosion
Data Program: An Answer to the High Cost of Cor-
rosion.
Final rept.,

D. C. Clausen, G. M. Ugiansky, and A. C. Van Orden.
1985, 7p
See also PB88-1 93792.
Pub. in Proceedings of Asian-Pacific Corrosion Control
Conference: Material Conservation and Corrosion
Control (4th), Tokyo, Japan, May 26-31, 1985, pi 258-

Keywords: 'Corrosion, Corrosion prevention, Cost
analysis. Corrosion Data Center.

Corrosion costs to the United States' economy are es-

timated to be $168 Billion per annum (1984 Dollars).

The costs to the world economy are proportionally

higher. These costs can be reduced greatly through
the application of presently known corrosion control

methods and by the implementation of new, improved
practices. This can be achieved through the accessi-
bility to designers, engineers, and scientists of evaluat-

ed kinetic (rate) and thermodynamic (stability) corro-

sion data which are not now available. To provide
these data, a central facility, the Corrosion Data
Center, was established. The Center is the NBS com-
ponent of a joint program between the National Asso-
ciation of Corrosion Engineers (NACE) and NBS; and it

is concerned with the collection, evaluation, and effec-

tive dissemination of corrosion data. The central focus
of the program is the establishment of an evaluated
corrosion data base which can be easily computer ac-

cessed to provide the user with the required data in

any of a number of possible graphical or tabular for-

mats.

Elastomers
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Fatigue of a Rubber Tank Track Compound under
Tensile Loading.
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Failure behavior of a carbon black filled rubber (15TP-
14AX, MIL-T-11891) is being studied under uniaxial

tensile testing conditions. Static and dynamic (fatigue)

testing has been performed to study the material be-
havior within the context of a cycle shifted failure enve-
lope model of rubber rupture. Results from testing of a
standard filled butyl rubber formulation are presented
for comparison. The results show that the behavior of

the 15TP-14AX rubber, while showing a greater life-

time than the butyl rubber, is qualitatively similar. Fail-

ure times for both rubbers decrease with increasing
frequency. Importantly, the number of cycles to failure

increases with increasing test frequency. The failure

lifetime of the rubbers can be related to the stress soft-

ening behavior under cyclic loading conditions. The
authors have been able to predict failure lifetimes by
using creep data obtained from short time cyclic load-
ing histories and extrapolating to the strains at break
determined from a shifted failure envelope.
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Small angle x-ray scattering (SAXS) has been used to

study the effect of deformation on the hard segment
domain morphology of a series of segmented polyur-

ethanes based on MDI/BDO as the hard segment and
PTMO as the soft segment. At relatively low elonga-
tions (100-200%) the hard segment lamellae orient

and align with their long axis perpendicular to the de-
formation direction. As the deformation increases
(200-400%) these aligned domains begin to break
down and the SAX intensity decreases corresponding-
ly. At the largest deformations (400-500%) a new com-
ponent to the scattering appears as a streak running
perpendicular to the deformation direction and subse-
quent optical microscopy revealed the presence of

crazes. Crazes have been observed at elongations
close to failure in all three polyurethanes studied so
far, yet the presence of crazing has not been recog-
nized in the scientific literature as being important in

understanding the deformation behavior of polyureth-

anes.

Iron & Iron Alloys
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The report is on a method of improving the determina-
tion of cobalt as a minor element in steel specimens.
The authors found that a line overlaps correction for

the contribution of the Fe K-beta background on the
Co K-alpha peak plus interelement matrix corrections
are necessary to analyze Co when standards of vary-
ing matrix compositions are used. The authors have
analyzed Co in several NBS-SRM steels and found
values that agree with the certificate values to within

5% relative error in the range of 0.005 to 0.40 weight
percent cobalt.
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Reflection/Absorption Fourier Transform Infrared

Spectroscopy and its use as a nondestructive tool to

characterize the degradation of protective coatings on
cold-rolled steel surfaces subjected to a corrosive en-

vironment are presented in the paper. Under warm and
moist conditions, the protective coatings weakened
and dissociated the hydrogen bonds, and degraded in

the main chains. The results showed that the method
can be used to nondestructively characterize coatings
and their interactions with the metal substrate, and to

study chemical changes at the metal/coating interface

resulting from corrosion.
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The application of thermal-wave imaging as a nonde-
structive method to the studies of corrosion and mi-

crostructure of polished and rough cold-rolled steel

under clear and opaque coatings is presented in the
paper. Thermal-wave imaging is shown to clearly dis-

tinguish the corrosion products from the surface topo-
graphic features of steel substrate with or without a
protective coating layer. Preliminary results also indi-

cate that thermal-wave can image the microstructive
of cold-rolled steel under a coating. The diffusion

lengths of thermal-wave in corrosion products are in

800,978 109
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the range of 1 micrometers at 1.75 MHz and 7.5 mi-

crometers at 79 l<H2 modulation frequency. The tech-

nique is thus potentially a viable technique to detect

and assess very early corrosion of steel protected by
clear and pigmented coatings.
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Implementation of advanced materials processing
strategies is presently hampered by a lack of adequate
process control sensors. For the processing of basic

materials such as steel and aluminum, an internal tem-
perature distribution sensor is needed. For these
metals the velocity of ultrasound is well known to be a
strong function of temperature. The authors have
therefore explored the feasibility of precisely measur-
ing the velocity-temperature relation for a particular

steel and then using this reference data to convert an
ultrasonic velocity tomogram for a hot steel body to an
internal temperature distribution. Initial experiments on
austenitic steel samples of cylindrical and square
cross section using noncontact ultrasonic techniques
have shown that this approach yields acceptable tem-
perature profiles.
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For structural use in superconducting magnet applica-

tions, alloy 316LN offers higher strength than 304LN
with equivalent toughness. Nitrogen additions permit
one to obtain a range of yield strength levels with little

added cost. Tensile and fracture toughness data at 4 K
are presented for a variety of 316 and 316LN alloys.

The specimens were obtained from suppliers in Japan,
Europe, and the United States and were tested at

NBS. Elastic-plastic fracture toughness was deter-

mined from J-integral measurements.
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For structural use in 4-K superconducting magnet ap-
plications, alloy 316LN offers higher strength than
304LN with equivalent toughness. Nitrogen additions
permit the attainment of high yield strengths with little

added cost. To achieve high yield strength with high
fracture toughness at 4 K, careful consideration of

alloy design parameters is necessary. Regression
analysis for significant design parameters has been
carried out on a matrix of 99 recent NBS measure-
ments at 4 K on a variety of 316, 316LN, and 316LHN
alloys obtained from suppliers in Japan, Europe, and

the United States. The data matrix includes more ex-

tensive numerical data on alloying, refining, and proc-

essing parameters than have previously been avail-

able.
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The study involved the ultrasonic measurement of the
polycrystalline elastic constants of six face-centered-
cubic Fe-Cr-Ni alloys, nominally Fe-19Cr-12Ni (at. %).
In these alloys, Mo content ranged up to 2.4 at. %.
Molybdenum lowers the Young and shear moduli, and
it raises the Poisson ratio. Against expectation (be-

cause it increases volume). Mo raises the bulk modu-
lus. Qualitatively, the results show that Ni raises the

bulk modulus and Poisson ratio; but Ni lowers the

Young and shear moduli (Nickel decreases the alloy's

atomic volume.) The discussion includes existing

models based on 3d-electron theory.
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On January 2, 1988, a four million gallon capacity oil

storage tank at the Ashland Petroleum Company Flor-

effe Terminal near West Elizabeth, Pennsylvania, col-

lapsed as it was being filled to capacity for the first time
since it was reconstructed at the site. The tank had
been dismantled in Cleveland, Ohio, after more than
40 years of service and reconstructed at the Floreffe

site in 1986. The National Bureau of Standards (NBS)
conducted an independent investigation of the physi-

cal causes of the Ashland Tank collapse. Data were
obtained from NBS field observations, laboratory and
analytical studies, from the investigation of the Penn-
sylvania Tank Collapse Task Force appointed by the

Governor of Pennsylvania, and from the Battelle Co-
lumbus Division investigation sponsored by the Ash-
land Petroleum Company. The cause of the failure was
determined to be brittle fracture, initiating from a flaw

existing prior to the reconstruction of the tank.
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Laser and electron-beam welds in 25-mm-thick type
316LN stainless steel containing 0.16 wt. percent N
were evaluated. Their mechanical properties are com-
pared with those of welds produced with more conven-
tional, lower productivity processes, such as shielded-

metal-arc and gas-metal-arc welding. Because these
welds are so narrow (about 2 mm), tensile tests were
performed on transverse tensile specimens at 4 K. For
both welding processes, the fractures occurred in the

base metal at a strength level near 950 MPa, indicating

that the weld and heat-affected zone has a strength
similar to that of the base metal. The 4-K weld fracture
toughness averaged near 150 MPa/m for both welding
processes, a value only slightly less than that tor the
base metal and comparable to the best values
achieved with conventional welding processes using
type 316LN weld metal of similar strength. The Charpy
V-notch absorbed energies averaged near 70 J at 76
K. Metallographic analysis revealed cellular, fully aus-
tenitic solidification with little porosity and no evidence
of hot cracking.
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By ultrasonic methods, the elastic constants between
295 and 4 K of nominally Fe-18Cr-8Ni alloys (in wt%)
containing up to 6% manganese were determined.
The authors report five elastic constants: C sub I

=
longitudinal modulus, B = bulk modulus, E = Young
modulus, G = shear modulus, and v = Poisson ratio.

At all temperatures, manganese lowers all these elas-

tic constants. With the exception of v, larger reductions
occur at 4 K than 295 K. At 4 K, the bulk modulus de-
creases more than the shear modulus: approximately
0.54 and 0.30% per percent manganese, respectively.

Manganese raises the magnetic-transition tempera-
ture, which occurs between 40 and 90 K, by approxi-

mately 9 K per percent manganese. A simple model
predicts the volume increase accompanying Mn alloy-

ing. However, a simple model fails to predict the elas-

tic-constant reductions; this suggests magnetic intera-

tomic interactions.
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Mechanical tests of large specimens were performed
using a hundred-metric-ton cryogenic hydraulic tensile

test machine at the Japan Atomic Energy Research
Institute's Naka Fusion Research Establishment. The
test specimens were machined from a 140-mm forged

steel plate and from a 100-mm hot-rolled steel plate. In

4 K tensile tests, data for a 25-mm-diameter round
specimen were obtained and compared with data for a
standard 7-mm-diameter specimen. In 4 K fracture

tests, data for a 100-mm-thick compact tension speci-

men were obtained and compared with data for 25-

mm- and 12.5-mm-thick specimens of similar geome-
tries. The large cryogenic hydraulic tensile machine, a
ten-metric-ton cryogenic multispecimen tensile ma-
chine, and a ten-metric-ton cryogenic hydraulic ma-
chine are described.
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Size, Side-Grooving, and Fatigue Precracking Ef-

fects on J-lntegral Test Results for SUS 304 Stain-

less Steel at 4 K.
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Tests were conducted to investigate specimen prepa-

ration effects on the J-integral fracture-test procedure
at 4 K. Proportional compact specimens of a fully plas-

tic steel were tested using the compliance technique.

The J sub Ic measurements were not affected by side

grooving, but decreased slightly as specimen thick-

ness increased from 12.5 to 25.4 mm. The resistance

curve slope decreased significantly with both thick-

ness and side grooving. Fatigue precracking and sus-

tained loading effects are discussed.
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Contrary to usual expectations, some nitrogen-alloyed
austenitic stainless steels exhibit brittle fracture at

temperatures approaching absolute zero despite their

face-centered-cubic crystal structure. Plane strain

fracture toughness and fractographic data are present-
ed for an Fe-18Cr-3Ni-13Mn-0.37N steel tested a
liquid helium temperature (4 K). Low toughness (K sub
Ic = 71 MPa.m sup 1/2) and linear-elastic loading be-
havior was observed in 25-mm-thick compact speci-

mens at this temperature, in association with a high
tensile yield strength and a brittle failure mode consist-

ing of transgranular facets. The transgranular facets
produced in a coarse-grained sample of this steel at 4
K were identified by Laue x-ray diffraction and slip line

trace analysis as having formed on (111) austenite
planes, which implies that slip-plane decohesion may
be the brittle failure micromechanism.
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A lightweight, easily scanned EMAT receiver probe
has been constructed out of heat resistant materials
and samarium cobalt permanent magnets to withstand
Intermittent use at high temperatures. It has been opti-

mized for use with a pulsed laser ultrasonic source.
The sensor was able to detect 1 MHz ultrasonic pulses
generated by a focused 175 millijoule laser pulse with
a signal-to-noise ratio of 40:1 (32 dB) on a mild steel
block with a surface temperature of 810 deg C. The
sensor shows promise for the noncontact detection
and characterization of gross internal porosity in hot
steel bodies.
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A fully austenitic stainless steel butt weld was pro-

duced by shielded-metal-arc (SMA) welding using a
new filler composition: Fe-18Cr-16Ni-6Mn-2Mo. The
weld, 25-mm thick, contained no microfissures.

Strength, fatigue crack growth rate, and fracture

toughness properties at 4 K are reported. The weld
fracture toughness falls 20% below typical values for

wrought and annealed austenitic stainless steel base
metals of equivalent strength but is high compared to

conventional type 308L and 31 6L SMA welds. The in-

termediate toughness is explained by microstructural

differences.
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The effects of specimen size, side grooves, and fa-

tigue precracking temperature on J-integral fracture

toughness test results were investigated to support the
development of a standard 4 K test procedure. The
test material was an AISI 316LN alloy. The tests used
compact specimens and a computer-controlled un-
loading compliance technique. Fatigue precracking at

various temperatures (293, 77, or 4 K) had no apparent
effect on fracture toughness measurements at 4 K. For
plain specimens, the fracture toughness decreased
with increasing specimen thickness in the range 25 to

38 mm. The toughness also decreased with applica-
tion of side grooves.
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Round robin tests are a part of the U.S.-Japan cooper-
ative program to develop standard tensile and fracture
test procedures for austenitic stainless steels at 4 K.

The first round of tests for an Fe-22Mn-13Cr-5Ni steel

are described in the paper. The interlaboratory scatter
in 4 K measurements is reported and relevant aspects
of test procedure are discussed.
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Eight stainless steel welds were studied to evaluate
the effect of inclusion content on the fracture tough-
ness at 4 K. The loss in toughness associated with the
inclusion spacing was found to agree with the trend
previously determined between inclusion spacing and
toughness in stainless steel base materials. This find-

ing indicates that the smaller inclusion spacings ob-
served in welds are the principal reason why welds
have lower fracture toughness than base materials of

similar compositions at 4 K and why some welds are
tougher than others. Inclusion size distributions were
found to be similar for the welds. The oxygen content
of the welds is evaluated as an alternate means of rep-

resenting the effect of inclusions on the weld tough-
ness at 4 K.
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In contrast to their silent cracking behavior at room
temperature, the austenitic stainless steels are highly

active acoustically during deformation and fracture at 4
K. Acoustic emission is promoted by low temperature
strengthening and by discontinuous plastic flow in duc-
tile alloys near absolute zero. Consequently, the pros-

pects are quite good for acoustic emission monitoring
as a tool for the study of austenitic steels at 4 K. The
paper illustrates some potential applications.
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The study focuses on a novel means of lubrication for

ceramics and metals at high temperatures; called

vapor phase lubrication. The deposition rate and
mechanisms of tributyl phosphate ester and tricresyl

phosphate ester have been explored. A Thermalgravi-
metric Analyzer (TGA) was modified to measure the

800,995 111
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rate of surface film formation of vapor phase deposi-
tion of lubricants on metal surfaces at elevated tem-
peratures. Results from TGA studies showed that the
vapor deposition process was a complex function of

substrate, time, and temperature. Tricresyl phosphate
ester (TCP) and tributyl ester (TBP) were observed to

produce similar amounts of film on stainless steel sub-
strates. The observed order of metal activity was
copper > stainless steel > nickel > platinum. Film

formation on nickel was found to be much more rapid

at 600 C than 700 C. Also, the concentration of oxygen
present during deposition strongly influenced the
amount of film formed. Scanning electron microscopy
was conducted on TBP films formed on Si3N4, AI203,
and alpha-SiC. The films produced contained globule
and filamentous structures. The films on each ceramic
were unique, demonstrating that vapor deposition is

surface sensitive on ceramic substrates. High temper-
ature friction testing was conducted on a TCP coated
AI203 substrate. The coating reduced the friction level

for alumina, thus demonstrating the potential of vapor
lubrication for high temperature lubrication of ceram-
ics.

Materials Degradation & Fouling
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Because of surface atomic structure changes relative

to the bulk, intrinsic mechanical stresses are found in a
general free surface, including surfaces of internal

cracks. The paper presents a theoretical study of the
elastic fracture behavior under the influence of these
stresses. The interrelationships between surface
stress, free energy and substrate volume stress are
derived from the principles of thermodynamics and
mechanics. Because of the lack of data on surface
stress parameters, no quantitative predictions are pos-
sible for specific materials.
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Although galling wear is a well recognized wear proc-
ess it has received little attention from tribology re-

searchers. Very little is known as to what effects mate-
rials, design, and operational variables have on the
galling process. The present work was initiated to

answer these questions and to thus better understand
the mechanism of galling. In the investigation it was
found that the severity of galling was different for dif-

ferent materials and conditions. Thus it was necessary
to determine a method of measuring this change. A
variety of techniques were investigated; it was found
that changes in galling surface damage could be
measured by changes in surface topography. The best
measure was maximum peak to valley roughness.
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The paper describes procedures for predicting the
?rowth rate of fatigue cracks under sea-wave loading,

he procedures start with an anticipated (or assumed)
stress spectrum acting on a component of interest. Fa-
tigue crack grovrth rates (FCGRs) are calculated using
the fracture mechanics approach and an equivalent-
stress-range concept. Experimental results have
shown that use of the calculated equivalent-stress
range, h(eq) of the anticipated (or assumed) stress
spectrum, coupled with constant-load-amplitude
FCGR results, is adequate for predicting FCGRs under
sea-wave loading. Results of assuming a fatigue expo-
nent equal to 2 (root-mean square) or 3 (root-mean
cube) are presented. The conservatism of approximat-
ing h(eq) of wide-band random loading with the closed-
form narrow-band solution is also discussed.
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A tool-wear monitoring instrument must meet certain
conditions; it must be universal, robust, inexpensive,
usable on-line, adaptable, reliable, and not interfere

with fixturing. Four methods (spindle power consump-
tion, feed force change, time-domain analysis of vibra-

tion, and change in resultant force (the magnitude of

the resultant of the forces in the plane of the machine
tool bed)) are compared according to the criteria. The
paper discusses some practical considerations in im-

plementing a tool wear monitor, and focuses on the
use of the four methods to detect wear of high-speed
steel end mills during peripheral and slot milling of two
types of steel.
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Microindentation techniques and tribology research
have traditionally been closely linked. Three aspects of

their historical relationship are discussed: (1) the use
of microindentations and scratches as indicators of

small amounts of wear, (2) the characterization of can-
didate metal and alloy microstructures for wear appli-

cations, and (3) studies of microstructures that have
been altered by various wear processes. Proper appli-

cation of microindentation techniques can provide in-

formation beyond simply obtaining microindentation
hardness numbers. For example, one can estimate
mild wear losses, crystallographic texturing due to slid-

ing, work hardening, and fine structure sizes below
eroded surfaces, strength of transfer patches on se-
verely worn surfaces, and the variation in contact con-
ditions across a single wear scar. Many of these areas
need to be explored in more extensive quantitative

ways before the full power of microindentation meth-
ods in tribology can be utilized effectively. The author
reviews several published studies as well as his recent
work to illustrate future research opportunities.
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and F. E. Brinckman. Sep 88, 24p NISTIR-88/3852
Sponsored by David W. Taylor Naval Ship Research
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Keywords: "Antifouling coatings. Tin organic com-
pounds. Accumulation, Biodegradation, Aquatic micro-
biology, Concentration(Composition), "Biofiims, "Tri-

butyitin, Bioconcentration.

Microbial biofiims, composed of microorganisms origi-

nally obtained from harbor-exposed organotin-painted
panels, accumulated tributyitin (TBT) spiked into estu-
arine water. Algal and bacterial-dominated biofiims
were grown by varying nutrient conditions. Both types
of microbial communities accumulated TBT in excess
of 300 ng/mg biomass (dry weight) from solutions con-
taining 50 micrograms/ L TBT, corresponding to bio-
concentration factors of over 7000. No degradation of

TBT to dibutyltin (DBT) species, either in the biofilm
material or in the surrounding solution was detected in

any of the experiments. Thus, the microbial biofiims
concentrated but did not degrade TBT, suggesting that
microbial films on TBT-painted structures in marine en-
vironments may act to concentrate TBT at materials
surfaces, thereby acting as capacitors delivering ex-
tended antifouling service.

Miscellaneous Materials
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Tliermodynamic Evaluation of Refrigerants in the
Vapour Compression Cycle Using Reduced Prop-
erties.
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M. O. McLinden. 1988, lOp
Pub. in International Jnl. of Refrigeration 11, pi 34-1 43
May 88.
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"Heat pumps. Heating equipment. Reprints.

The effects of fluid thermodynamic properties on the
performance of the theoretical vapor compression
cycle are analyzed. By investigating in reduced co-or-

dinates a characteristic refrigerant and deviations from
it, virtually all possible fluids are considered. The most
important factor in determining performance is critical

temperature. Most properties involve a trade-off be-

tween high COP and high heating or cooling capacity,

however there is an optimum heat capaci^y and a high

critical pressure increases system capacity with no
penalty on COP. The analysis would be useful in find-

ing new fluids for high temperature applications, but

reveals that fluids superior to present refrigerants are
not likely for lower temperatures.
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The working fluid for externally-mounted, space-based
two-phase heat transport systems is considered. A se-

quence of screening criteria involving freezing and crit-

ical point temperatures and latent heat of vaporization

and vapor density are applied to a data base of 860
fluids. The thermal performance of the 52 fluids which
pass this preliminary screening are then ranked ac-
cording to their impact on the weight of a reference
system. Upon considering other non-thermal criteria

(flammability, toxicity and chemical stability) a final set

of 10 preferred fluids is obtained. The effects of vari-

ations in system parameters is investigated for these
1 0 fluids by means of a factorial design.
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Metallurgy of Quasicrystals.
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Rapid quenching (Metallurgy).

Numerous workers have now produced icosahedral

quasicrystals by rapid solidification as described by
Shechtman et al., and many of them have used the

originally reported composition of approximately 14
at% Mn, corresponding to the formula AI6Mn. In addi-

tion, there is now a rapidly expanding list of reports of

quasicrystalline phases in different alloy systems or

produced by different processing methods. Only in Al-

Mn and closely related systems, however, has enough
work been done to form a reasonably detailed under-

standing of the physical metallurgy of the quasicrystal-

line phases. The paper reviews the conditions under
which quasicrystals form in Al-based systems and
points out some of the implications of quasicrystal for-

mation in other systems.
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The high resolution study in France of the icosahedral
phase discovered at NBS examines the structure

along all of the symmetry axes as well as along some
others that are perpendicular to symmetry axes. All as-
pects are consistent with a quasiperiodic structure on
a lattice that results from a cut and projection of a six-

dimensional primitive cubic lattice. The unit length
along the rhombohedra in three dimensions is 0.46
nm.
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Notch Tensile Measurements and Fracture Tough-
ness Correlations for Austenitic Stainless Steels.
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Pub. in Advances in Cryogenic Engineering ((Materials,
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tests.

Thirty-two alloys were included in a study of notch ten-
sile testing as a method of fracture toughness charac-
terization for austenitic stainless steels at 4 K. For the
same austenitic stainless steels, tensile and J-integral
fracture toughness (K(lc)(J)) measurements have
been conducted. The notch tensile strength (sigma
NTS) generally increases with yield strength (sigma y),
and the sigma NTS/sigma y ratios are typically much
greater than 1.0. Correlations between sigma NTS,
K(lc)(J), and sigma y were assessed. The best data fit

was found between the ratio sigma NTS/K(lc)(J) and
the toughness, K(lc)(J). Unfortunately, from this rela-
tion there is not uniqueness of K(lc) from sigma NTS.
There are three regions in plots of J-integral fracture
toughness vs. cylindrical bar notch-tensile measure-
ments: (1) linear elastic (sigma NTS increases as
K(lc)(J) increases); (2) elastic-plastic (sigma NTS is es-
sentially independent of K(lc)(J)); (3) plastic (sigma
NTS decreases as K(lc)(J) increases). The elastic-

plastic region is associated with a plastic zone that ex-

tends completely through the notched cross-sectional

area.
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The nucleation and epitaxial growth of Or overlayers

and crystals have been studied by vapor depositing

chromium onto thermally annealed W field electron

emitters, which provide highly stepped substrates with

low-index facets of various atomic configurations.

Temperature and substrate morphology effects were
identified and Cr/W epitaxial relationships were deter-

mined. The influence of oxygen contamination is iden-

tified, and comparisons to recent Cr/W(001) and Cr/
W(1 1 0) work are made.
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Using the radical Wigner-Seitz cell construction, it is

shown that alpha manganese is not a topologically

closed packed phase, as defined by Frank and
Kasper. The Mn III site, although 14-fold, is not (0, 0,

1 2, 2) but is (0, 1 , 1 0, 3). The disclination lines for alpha
Mn have been defined for the first time, and related to

its antiferromagnetism.
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In the manufacture of aluminum products such as
rolled plate, it is desirable to monitor the preferred ori-

entation (texture) of the material. Recent theoretical

advances have shown how the phase velocity of

sound waves can be related to the texture in polycrys-
talline aggregates. Measurements of phase velocity

can be used to obtain three orientation distribution co-
efficients (ODC), denoted as omega(sub 420). (These
ODC characterize the texture in an aggregate of cubic
crystallites which displays orthotropic symmetry.) Ul-

trasonic measurements of omega(sub 420) and
omega(sub 440) were made in plates of two aluminum
alloys. Measurements of acoustic birefringence were
made using both EMATs and conventional piezoelec-
tric transducers with dry couplant. Measurements of

the lowest-order Lamb and SH-wave modes were
made with EMATS. Measurements of the Rayleigh
wave velocity were made with two different devices,
both using piezoelectric transducers. For the authors
particular application, texture monitoring for can manu-
facturing, measurement of omega(sub 440) with either

the lowest order Lamb-wave or SH-wave mode ap-
pears most promising.
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By ultrasonic methods, the principal macroscopic-orth-
otropic-symmetry elastic constants are studied of plas-

tically deformed copper plate. By X-ray diffraction, a
strong plate texture is verified, which is identified as
(110) (in brackets: 1 -1 2, 1 -1 -1). From the monocrys-
tal elastic constants, the macroscopic elastic con-
stants expected for ideal textures are calculated. Pre-

diction fails to fit observation; mostly, the predicted
elastic stiffness is too high. This disagreement is as-
cribed to a high density of deformation-induced dislo-

cations. To the elastic-constant measurements, these
dislocations contribute a reversible plastic strain. For
the elastic shear stiffnesses the usual C(ijkl) = C(ijlk)

macroscopic symmetry failed. This breakdown is as-
cribed to dislocation-array anisotropy. For the elastic

constants, the dislocation contribution overwhelms the
texture contribution. After plastic deformation, the
elastic constants show an ambient-temperature time
dependence.
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Electron beam surface melting has been used to study
Al-Mn and Al-Mn-Si alloys subjected to a wide range of

solidification conditions. Several of the reported equi-

librium intermetallic phases are not found even at mod-
erate growth rates. Beyond a composition-dependent
critical velocity, the equilibrium phases are all replaced
by the quasicrystalline icosahedral and decagonal (T)

phases. The icosahedral phase is favored over the T
phase by higher solidification velocities. The addition

of Si to Al-Mn alloys eliminates the T phase, but does
not significantly facilitate the formation of the icosahe-

dral phase by electron beam melting because the ter-

nary alpha and beta phases of Al-Mn-Si are able to

grow rapidly into the electron beam melt scans.
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The three iron noble-metal alloy systems Fe-Au, Fe-

Cu, and Fe-Ag are similar in that they all have a misci-

bility gap in the solid state. In Fe-Ag, mutual solubilities

are very low and the miscibility gap extends to a very
high temperature in the liquid state. Thermodynamic
models are presented which successfully represent
the available experimental phase boundaries and ther-

modynamic information and which can be used to esti-

mate the metastable extension of the phase bound-
aries, the spinodals, and the T(o) (equal G) curves.
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Imaging techniques.

The determination of the relationship of compositional

microstructure to morphological microstructure is

often critical for elucidating structure-property relation-

ships in materials. Imaging by secondary ion mass
spectrometry (SIMS) offers two special capabilities

which extend substantially beyond the limitations of

electron probe microanalysis. These capabilities, light

element and trace element imaging, have been em-
ployed in the work in two materials science problems:

(1 ) the distribution of lithium in A1 -Li alloys; and, (2) the

origin of differences in the secondary electron coeffi-

cient observed in crystals in reaction-bonded SiC.
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•Emission spectra.

The Al L(sub 2,3) spectrum for dilute alloys of Al in Mg,
and the Mg L satellite spectrum produced by transi-

tions in atoms with doubly ionized 2p core levels have
been measured. The two spectra contain similar fea-

tures associated with screening of the extra core hole,

but are otherwise dissimilar, which suggests that the
equivalent-core approximation is not valid. The tfiresh-

old peak is broadened in both spectra. The Al-impurity

spectrum is found to be about 1 eV wider than that of

the Mg host. The L(sub 3) - L(sub 1 ) intercore transition

in doubly ionized Mg is observed. Finally, a second,
weak, high-energy satellite of Mg is observed that may
be produced by transitions from the singlet S(sub 0)

state of the doubly ionized core levels. These results

provide important new data for comparison with theo-
ries of the electronic states of impurity atoms in

metals.
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'Aluminum manganese alloys.

Al-Mn alloy coatings up to 35 percent Mn were electro-

deposited from molten salt baths. The corrosion be-
havior of these alloys and pure aluminum was studied
in aqueous 0.1M NaCI electrolyte. Alloys containing
more than 13 percent Mn had breakdown potentials

more than 0.4V positive of the breakdown potential for

pure aluminum. The pits formed in these alloys were
shallower and broader than those in aluminum. These
and other results are discussed.
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The coarsening of liquid-solid mixtures with high
volume fraction solid is an important process in metal-
lurgy. The development of secondary arm spacings in

castings and the sintering of powders using a liquid

phase are but two examples. The theory of Ostwald
ripening is widely used to model these processes, yet

microstructural details important at high volume frac-

tion solid are usually ignored. The authors report pre-

liminary studies on the coarsening of a liquid-solid mix-

ture observed at temperature by microradiography
using synchrotron radiation.
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Recent studies on the magnetoresistance of copper
with residual resistance ratios (RRR) in the range 100-

1000, using cold work and irradiation as parameters
modifying RRR, show a large spread on a Kohler plot.

The spread is much larger than that found in the au-

thors earlier work on very pure copper in which they
used temperature as the main variable. Results of 4 K
magnetoresistance measurements on a large number
of samples of copper from various sources and in vari-

ous states of cold work, strain, and reanneal are re-

ported. A new look is taken at the Kohler plot as a
method for predicting magnetoresistive behavior.
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Acoustic emission is a technique well suited for moni-
toring electron beam induced melting and rapid solidifi-

cation, since it provides a real-time, volumetric survey
of the process. Heat flow calculations are now avail-

able which can accurately predict the extent and rate

of solidification. These include both one and two di-

mensional heat flow, moving and stationary sources,
pure and alloy systems. The present study examines
the origin of acoustic emission during melting and rapid

solidification of aluminum and aluminum 4 percent Cu
using heat flow-microstructure-acoustic emission cor-

relations.
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By ultrasonic methods, the authors studied copper's
elastic constants between 295 and 4 K. The speci-
mens consisted of polycrystals deformed by rolling. At
ambient temperature, compared with annealed tex-

ture-free copper, the deformed specimens usually

showed lower elastic stiffness: up to 11 percent in

Young's modulus and 19 percent in shear modulus.
The Poisson ratio increased up to 14 percent. These
softenings reflect three internal-structure changes:
texture, non-pinned dislocation density and anisotropic
dislocation array. Cooling to 4 K showed regular be-
havior, nearly the same as for annealed texture-free

copper. After plastic deformation, at ambient tempera-
tures, the elastic constants showed time-dependent
recovery.
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Spacings and composition profiles of cellular struc-

tures formed in Ag-15 wt% Cu alloys at growth rates

between 0.1 and 18 cm/s are measured. At the high-

est rates the ceil spacings exceed the characteristic

diffusion length D/V (ratio of liquid diffusion coefficient

to grovrth rate) by a factor of ten. The rate of increase
of the average cell composition with growth velocity is

larger than predicted by existing diffusion models of

the cell tip. Increases in cell compositions beyond the
Ag solidus retrograde are accounted for quantitatively

by the use of non-equilibrium interface conditions

(solute trapping).
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Acoustic emission during cooling and heating of equia-

tomic NiTi crystals has been detected and utilized to

characterize kinetic aspects of a martensitic transfor-

mation. The martensitic transformation on cooling

starts at 0 deg C and is complete at -103 deg C. On
heating, the reverse transformation to austenite begins

at 85 deg C and is complete at 1 50 deg C. Models of

the transformation indicate that laths of greater than

4000 cubic micrometers were the emission source.
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The simplest model of a quasicrystal with basis was
developed: identical motifs are placed on every point

of a quasilattice obtained by the cut and project

method. The model was compared with neutron dif-

fraction intensities and published x-ray results. The
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particular quasilattice and motif are closely tied to the

emerging consensus that the structure is composed
mainly of parallel 54 atom clusters (mackay icosahe-

dra) linked along their 3-fold axes. In the model the

scattering amplitude is factorable into a motif factor

and a quasilattice. The quasilattice has its closest

point-to-point separation along the 3-fold axis and a

cut figure was developed which gives close to the

highest possible density consistent with this separa-

tion. The motif scattering factor differs from x-rays and
neutrons. The calculated scattering intensity of this

structure is in qualitative agreement with both neutron

and x-ray scattering experiments.
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Corrosion fatigue tests were performed on samples of

a high purity Al-Zn-Mg alloy in humid nitrogen gas after

pre-exposure to either vacuum or humid air. The re-

sults of these tests were compared to the results of

fatigue tests performed in dry nitrogen, used as an
inert reference environment, after the same pre-expo-
sure treatments. The pre-exposure times were calcu-

lated by assuming that bulk diffusion of hydrogen was
the rate limiting process in either hydrogen adsorption

or desorption. Water vapor in the testing environment
resulted in reduced fatigue lives; however, pre-expo-

sure to humid air was just as detrimental as water
vapor in the test environment. The pre-exposure em-
brittlement effect of humid air was found to be com-
pletely reversible when the samples were stored in a
vacuum long enough to remove hydrogen, assuming a
bulk diffusion coefficient of 1 x 10 sup minus 13 meters
sup 2/sec. These results confirm the hypothesis that

the reduced fatigue lives of Al-Zn-Mg alloys in water
vapor is due to hydrogen embrittlement.
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Modelling of the Potential at the Tip of a Trans-
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The electrical potential difference between metal and
solution at the tip of a transgranular crack during
stress-corrosion cracking of alpha-brass in aqueous
ammonia has been calculated by modelling the current
and potential distribution on the bare walls of a wedge-
shaped crack. Periodic minima in potential are caused
by the discontinuous nature of the crack advance. The
range of likely values for the potential minimum are de-
duced. The results show that hydrogen discharge at

the crack tip has very little chance of occurring. A qual-
itative description of the variations of the crack-tip po-
tential between minima is also given.

Plastics
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The study is an initial investigation of the properties

and performance of magnesium oxychloride-based
foam thermal insulation. Tests and observations were
performed on samples prepared in the laboratory and
also removed from one cavity of a wall of a wood-
frame house. The tests to characterize the foam in-

cluded measurements of density, moisture content,

shrinkage, and thermal conductivity, and analysis

using X-ray diffraction, scanning electron microscopy,

and thermogravimetry techniques. It was found that

the foam had a thermal conductivity comparable to

that of other insulations used to retrofit walls of

houses. Shrinkage could not be quantified, but was
seen to be generally small. The moisture content of

the foam removed from the house was about 2 per-

cent. The results of the analytical measurements indi-

cated that the laboratory-prepared samples and some
of those removed from the house were not identical. It

was suggested that further analysis be conducted to

continue characterization of the foam.
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Piezoelectric and pyroelectric polymer transducers are

usually made from thin polymer films subjected to the

temporary application of high electric fields. This proc-

ess, called poling, aligns molecular dipoles preferen-

tially in the direction of the field which remain aligned

after the field is removed. Compensating charges
reside in electrodes deposited on the surfaces of the
film. Subsequent changes in stress or strain of the

polymer cause an imbalance of charge between the

net dipole per unit volume and the compensating
charges at the surface. This chapter outlines the struc-

ture and morphology of semicrystalline polymers in

general and polyvinylidene fluoride and its copolymers
in particular. Crystal structure, polymorphism, intercon-

version of phases, and the nature of the Curie transi-

tion in polymers is discussed. A comparison of piezo-

electric and pyroelectric properties of inorganic and
polymeric materials is presented. The chapter con-
cludes with a summary of molecular models for piezo-

electric and pyroelectric response from polymers.
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Part A of the report deals with thermal transport in

polymer sheets and includes a description of the ex-

perimental procedure, data and results, and a summa-
ry of the significance of the results. Part B is concerned
with material transport and the solubility of oxygen and
other gases in oxidizing polymers. The introduction to

this section contains a discussion and explanation of

diffusion phenomena as it applies to polymenc sys-

tems. This is followed by a description of the experi-

mental procedure and parameters. The data and ex-

perimental results are given along with a discussion of

the significance of the results and some recommenda-
tions.

801,029

PB88-189246 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Defect Diffusion Models for Internal Friction Proc-
esses in Polyethylene.

Final rept.,

D. H. Reneker, and J. Mazur. 1985, 8p
Pub. in Jnl. of Phys. Colloq. 46, nC-10 p499-506 Dec
85.

Keywords: 'Polyethylene, 'Crystal defects,

Dislocation(Materials), Reprints.

Defect loops that encircle one chain in a polyethyene
crystal are described in terms that are used to describe
dislocation loops in metals. In a polyethylene crystal

the defect loop which requires the least energy for cre-

ation belongs to the relatively unknown class of de-
fects called dispirations. Dispirations can be thought of

as defects in the helical symmetry of the polyethylene

molecule in the crystal. The processes by which the
diffusion of dispiration loops can contribute to relax-

ation processes in polyethylene are described.
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Polyethylene piping is currently in widespread use in

gas distribution in the United States, and represents

approximately 80% of new installation. Research that

is currently being performed on gas pipes often em-
ploys many different polyethylenes selected from the

large number of polyethylenes available for this use.

This variation in matenals makes it difficult to compare
results from different research laboratories. To avoid

this difficulty, the Gas Research Institute and the Na-
tional Bureau of Standards (NBS) have undertaken to

provide a permanent store of one particular polyethyl-

ene resin as well as piping and fittings made from it

which would provide a source of well characterized

materials for research related to gas distribution sys-

tems. The report describes characterizations per-

formed on the two types of T-joints and the starting

resin from Which they were manufactured. In prelimi-

nary work it was found that the melt flow rate of materi-

al taken from the two types of joints differed from that

of the starting resin and differed from each other by as
much as a factor of two.
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Linear and cyclic polystyrene polymers of narrow mo-
lecular weight distribution have been labelled with ni-

trobenzoxadiazole (NBD). The diffusion of NBD-la-

belled cyclic polystyrene in dilute and semi-dilute linear

polystyrene solutions has been measured by fluores-

cence recovery after photobleaching over a concen-
tration range from 0.02 g/ml to 0.3 g/ml. No significant

difference has been found between the diffusion of the

cyclic polystyrene polymer and the diffusion of the

linear polystyrene polymer when they have the same
molecular weight.
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Electron energy loss spectroscopy has been exam-
ined as a possible tool for measuring the atomic com-
position of polymers on a local scale in the transmis-

sion electron microscope. Thin films of nylon 6,6 and
single crystal lamellae of poly(chlorotrifluoroethylene)

were investigated as model systems. Spectra were ob-

tained using a 100 kV electron beam. Results for nylon

6,6 gave fairly good quantitative agreement between
the measured relative atomic contents of carbon, nitro-

gen, and oxygen (77, 9, and 14%, + or - 5%, respec-

tively) and the calculated values (75, 12.5, and 12.5%,
respectively). Spectra obtained for

poly(chlorotrifluoroethylene) single crystals revealed

significant mass loss of chlorine as a function of elec-

tron dose.
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Three methods for preparing polymer samples in

which molecular scale features can be observed were
described. Different polymers display characteristic

images at this level of resolution. Very small fibers con-

taining only a few tens of molecules in their cross-sec-

tions were observed.
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Monomers and oligomers are in general compatible
with their polymer above the melting point of the poly-

mer. When crystallization can be avoided, this type of

mixture should produce an amorphous compatible

116

blend with a single glass transition temperature. How-
ever, mixtures of bimodal molecular weight distribution

of sufficiently high molecular weight differences may
easily be thermally treated to show either a single

glass transition temperature or multiply glass transition

temperatures, as a consequence of non-uniform distri-

bution of relaxation times, which may result from a

separation into concentration or density domains.

801.035
PB89-101745 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

13C CP-MAS NMR Study of Irradiated Polyethyl-

ene.
Final rept.,

E. Perez, and D. L. VanderHart. 1988, 15p
Pub. in Jnl. of Polymer Science: Part B. Polymer Phys-

ics 26, pi 979-1 993 1988.

Keywords: 'Nuclear magnetic resonance. Carbon 13,

'Polyethylene, Molecular weight. Ionizing radiation. Ir-

radiation, 'Radiation effects, Reprints.

Solid-state 13C-NMR was used to analyze several pol-

yethylene samples, irradiated at room temperature

with gamma rays in vacuum or with electrons in air up
to a maximum dose of 200 Mrad. The main observed
events were the formation of methyl ends and interior

double bonds (vinylenes), as well as the disappear-

ance of the initial vinyl ends. No signals associated

with 'H' or 'Y' crosslinks were found in any of the sam-
ples. The partitioning of methyl ends and interior viny-

lenes between the crystalline and noncrystalline re-

gions was determined only for the irradiated ultrahigh-

molecular-weight polyethylene (UHMWPE) samples.

Although concentration of methyl ends in the crystal-

line regions was approximately half that in the noncrys-

talline regions, the vinylenes had very similar concen-
trations in the two phases. Although some evidence

for both cis and trans vinylenes appears in the spec-

trum of the noncrystalline regions, only one configura-

tion (trans) seems to exist in the crystalline regions. No
appreciable effect on the partitioning was detected

after annealing the electron-irradiated UHMWPE sam-
ples for 16 hat 130 deg C.
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The limitations of known organic polymer humidity

sensors in humidity-sensing applications may be over-

come through the use of halogenated organic poly-

mers having pendant groups of both a relatively strong

acidic type and a relatively weak acidic type. The com-
bined advantages of halogen in the polymer and the

presence of two pendant functional groups provides

for a longer sensor life and stability. Thin membrane
films of hygroscopic, fluorinated organic polymer
having pendant functional groups of sulfonic acid and
of carboxylic acid have been investigated for their

electrical and thermodynamic characteristics for hu-

midity sensing at high levels of relative humidity and
elevated temperatures. Based on the measured con-

ductance data, values of differential thermodynamic
functions of enthalpy and entropy are found to be sig-

nificantly larger than those previously obtained for a

sensor system at relative humidities and temperatures

above 70 percent and 50 deg C respectively.
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Creep and creep rupture behavior of PMMA at high

stresses have been characterized and found to be re-

latable using a reduced variables approach. It is shown
that when the creep compliances can be correlated by
a superposition principle for which the vertical shift is

the ratio of the applied stress to a reference stress and
strain at failure is a constant, a commonly used failure

criterion (that the product of the strain rate at failure

and the time to failure is constant) becomes valid. The
reduced variables approach is found to apply to two
greatly different thermal histories. Consistent with the

concept of physical aging, the response of the

quenched sample is simply shifted along the log time

axis to shorter times relative to the response of the

aged sample.
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Commercial poly(4-vinylpyridine) and hydrochloric acid

treated poly(4-vinylpyridine) beads have been investi-

gated by laser ionization mass spectrometry using a
Laser Microprobe Mass Analyzer (LAMMA 500). Typi-

cal mass spectra of the treated and untreated poly(4-

vinylpyridine) are presented showing that relevant

fragmentation ion patterns that characterize the poly-

mer. The mass spectra of the HCI treated polymer
beads after repeated washing still contain an abun-
dance of chloride ion and chloride complex ions. The
chloride ion is no longer detected in the mass spectra

after the HCI treated beads are washed in ammonium
hydroxide followed by methanol and water washes. It

is thought that the chloride is ionically bound to the

pyridine moiety.

Refractory Metals & Alloys
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The linear thermal expansion of niobium has been
measured in the temperature range 1500-2700 K by

means of a transient (subsecond) interferometric tech-

nique. The basic method involves rapidly heating the

specimen from room temperature up to and through

the temperature range of interest in less than 1 s by

passing an electrical current pulse through it and si-

multaneously measuring the specimen temperature by

means of high-speed photoelectric pyrometer and the

shift in the fringe pattern produced by a Michelson-

type interferometer. The linear thermal expansion is

determined from the cumulative shift corresponding to

each measured temperature.
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The development of ignition and combustion in a pres-

surized oxygen atmosphere was studied for several

alloys that are currently used or have potential use in

high pressure oxygen systems. Ignition of the alloys

was achieved by heating the top surface of cylindrical

specimens with a continuous wave C02 laser. Laser

power was periodically increased until an autoheating

condition was established. The procedure allowed the

tendency of the alloys to autoheat to destruction to be
studied. It was found that all the alloys would autoheat

to destruction from temperatures below the solidus

temperature. It was also found that endothermic
events occurred as the alloys were heated; many were
at reproducible temperatures. Many endothermic
events tended to accelerate the rate of temperature
increase of the specimen under constant laser power.
It is suggested that the source of these endotherms
may increase the rate of oxidation of the alloy. Ignition

parameter temperature data for the alloys are given for

the oxygen pressure range of 1.72 MPa to 13.8 MPa.

Wood & Paper Products
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The 13C NMR spectra acquired with cross-polariza-

tion, magic angle spinning, and interrupted decoupling
techniques of the nonprotonated aromatic region of a
hardwood and a softwood pair are deconvoluted to

give the syringyl spectrum of the hardwood and the
guaiacyl spectrum of the softwood. The deconvolution
can be treated quantitatively to yield the molar ratio of

syringyl to guaiacyl monomers in the lignin portion of

wood. The ratio ranges from 0.94 to 1 .60 for the hard-
woods, maple, yellow poplar, red oak, and basswood,
while an average value of 0.15 is determined for the
softwoods, spruce, western red cedar, southern pine,

and redwood.
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The review reports the method and results of tests per-

formed on three tables of zeros of Legendre functions

by H. F. Bauer.
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Proceeding first by experiment and then by analysis,

the problem of implementing FFT algorithms on a
shared memory multiprocessor is investigated. Sever-
al algorithms for performing a single FFT and multiple

FFTs are implemented and compared on the Denelcor
HEP computer. These algorithms are then analyzed
using performance models which reproduce the exper-
imental timing curves. For both the single and multiple

FFT a clear choice of superior algorithms can be
made. These algorithms are expected to be useful and
to preserve their performance characteristics on other

shared memory multiprocessors.
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In the paper, the authors propose a simple algorithm
for constructing a Delaunay triangulation for a finite set

of points in the plane constrained by a finite collection

of line segments. The algorithm constructs first a De-
launay triangulation for the set, and then generates
from it a sequence of thangulations as each line seg-
ment is incorporated into the previously obtained trian-

gulation. An expected time analysis shows the algo-
rithm to be linear if the number of line segments is kept
constant.
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Advances in numerical analysis have lead to the devel-
opment of software for solving increasingly complex
mathematical problems. Unfortunately, this has meant

an increase in the complexity of the user interface,

espeicially in the case of subprograms in general-pur-

pose, procedural languages like Fortran where such
software is almost exclusively available. As a result,

high-level applications-oriented interfaces to such
software are beginning to emerge. In the paper au-

thors describe such a system, called ELLPACK, for el-

liptic boundary-value problems. The ELLPACK system
is characterized by a carefully-designed software parts

technology for the problem domain combined with a
high-level language which allows users to declare
problem components using natural mathematical nota-

tion and to easily invoke modules for various stages of

the solution process. The authors describe how ELL-
PACK is being used as the kernel for sophisticated

problem-solving environments involving graphics
workstations, expert systems, and supercomputer net-

works.

Operations Research
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A language for specifying linear programs is proposed.
The specification language is designed so as to enable
the user to define the input for a particular linear pro-

gram in terms of a given tabular database consisting of

multidimensional tables.
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An ordinary q-q plot has at least two faults: it has a
wavy appearance and its degree of linearity is hard to

quantify. The authors propose a remedy, called a con-
ditional q-q plot, that reduces the waviness by condi-

tioning on functions of adjacent random variables. It

provides an easy and useful plot for assessing the va-

lidity of distributional assumptions. Examples are given
and discussed.
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The paper provides an adaptive approach for choosing
between parametric and nonparametric density esti-

mates. It is based upon a convex combination of the
parametric and nonparametric density estimates, and
chooses the weight from the data so as to minimize
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the expected loss. The approach is demonstrated by
fitting density estimates to two data sets.
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A general expression is derived for the Laplace trans-

form of the probability density of the first passage time
for the span of a continuous-time random walk to

reach level S. The authors show that when the mean
time between steps is finite, the mean first passage
time to S is proportional to S squared. When the paus-
ing time density is asymptotic to a stable density, they

show that the first passage density is also asymptoti-

cally stable.
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An iterative, self-weighting procedure is presented for

the fitting of straight lines to data with heteroscedastic
error-variances in the response variable. The error-var-

iances are assumed to be unknown, even relative to

each other. The procedure is compared with the 're-

sistant line' method advocated by Emerson and Hoag-
lin (Emerson and Hoaglin, 1983), using extensive
Monte-Carlo calculations. The proposed method is

simple and easily automated, and gives parameter-es-
timates with smaller variance (higher efficiency) than
those resulting from the resistant line technique. A
BASIC program to perform the self-weighting fit is

given in an appendix.
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In order to automate tasks which bring about actual

modifications of the physical universe, systems must
have access to representations of common sense
knowledge and to inferential rules which allow this

knowledge to be applied to specific situations. But
common sense knowledge has proven to be highly re-

sistant to algorithmic analysis. An important reason for

this is the fact that common sense knowledge presup-
poses an elaborate theory of mid-sized (macroscopic)
objects. The topic is a very important theme of an an-
cient philosophic discipline called ontology. The paper
adopts the ontological methods of Carnap by reducing
questions about the general structure of common
sense knowledge to more readily answerable ques-
tions about the structure of linguistic frameworks.
Though these issues are inherently abstract, requiring

thorough acquaintance with the formal techniques of

mathematical logic, the main contribution of the paper
will be the presentation of linguistic frameworks as
executable models in FranzLISP.
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A model for radiation-induced crosslinking of DNA and
proteins has been developed. It is based on initial for-

mation of free radicals on a DNA base, i.e., thymine,
and on an amino acid, i.e., tyrosine. It was demonstrat-
ed that interaction of these radicals is highly favored as
measured by their kinetics and the crosslinked prod-
ucts. The GC-MS methodology used for the identifica-

tion of the thymine-tyrosine crosslinks is suggested as
an experimental approach in the measurements of bio-

logical crosslinks.
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The tumor localizing photosensitizer hematoporphyrin
derivative is shown to undergo a simultaneous two-
phase excitation into the 365 nm Soret absorption
band system upon intense laser irradiation at 750 nm.
There is no significant one-photon absorbance by HPD
of 750 nm photons in aqueous solution. Subsequent to

this excitation, internal conversion and vibrational re-

laxation occur, resulting in the population of the vibra-

tionless level of the first electronically excited singlet

state. The state relaxes by two channels, the emission
of fluorescence in the spectral region 600 to 750 nm,
and intersystem crossing into the triplet manifold. Evi-

dence for the two-photon excitation consists in the ob-
servation both of fluorescence emission at 615 nm as
a result of 750 nm excitation and the quadratic de-
pendence of the fluorescence emission intensity upon
the excitation laser intensity. Since the penetration
depth of ultraviolet and visible light into tissue various
directly with wavelength (i.e., red penetrates deeper
than blue) these studies suggest the possibility that

two-photon induced localization of tumor-bound HPD
might facilitate the detection of deeper lying tumors
that allowed by the current one-photon method.

801,055
PB88-193743 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Office of Standard Reference Data.
Strategy for Making Enzyme Reference Materials
Available.
Final rept.,

S. D. Rasberry. 1985, 6p
Pub. in Proceedings of Workshop on Reference
System for Clinical Enzymology, Arlington, VA., Octo-
ber 1 6-1 7, 1 985, pi 67-1 72.

Keywords: "Enzymes, Quality control, "Standard Ref-
erence Materials.

The paper provides a brief statement of general as-
pects regarding Reference Materials: definitions, certi-

fication, and use. Then it focuses these aspects to a
specific strategy for making enzyme reference materi-

als available.
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Great progress has been achieved since the Confer-
ence on a National Understanding for the Develop-
ment of Reference Materials and Methods for Clinical

Chemistry held in Atlanta in November 1 977. This is an
appropriate time, as the authors begin to explore the
feasibility of a reference system for clinical enzymolo-
gy, to review progress and accomplishments of the
National Reference System for the Clinical Laboratory
and to examine the role which definitive methods, ref-

erence methods, and reference materials play in this

system. To set an appropriate context for this review
important characteristics of chemical measurements
are discussed. Then the interrelationships and
progress in developing the three key components of

an accuracy-based measurement system: definitive

and reference methods and reference materials, are
presented. Finally, critical questions to be answered in

developing a national reference system for clinical en-
zymology are posed.
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Crystals of an almost self-complementary DNA 15 mer
d(CGCGAAATTTACGCG) have been grown by the

vapor diffusion technique at 4 deg C. The space group
is 1222 with a = 37.3 Angstroms, b = 54.6 Angstroms
and c = 104.8 Angstroms. Solution studies showed
that the 1 5 mer forms a duplex with the extra adenine
residue unpaired. Crystals are stable at 4 deg C and
are suitable for medium resolution structural studies.
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The authors have studied the tridecadeoxynucleotide
CGCGAATTACGCG (1), which contains an additional

A at position 9 compared to the dodecanucleotide of

which the crystal structure has been determined. Se-
quence I exhibits no distinct melting curve and also

has a concentration-dependent pattern of peaks on re-

verse-phase chromatography. This behavior is ex-
plained by a slow equilibration between loop and
duplex forms in solution. The authors have character-

ized this equilibrium by proton NMR spectroscopy and
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shown that it is fully reversible by monitoring the two
thymine methyl resonances, each of which occurs in

two environments. Lower temperature and higher con-
centration favor the duplex; the midpoint of the transi-

tion is such that the loop predominates at room tem-
perature. The authors have measured the van't Hoff

enthalpy of formation of the duplex and the activation

energy by temperature-jump and saturation-transfer

experiments. The results are compared with those for

the 17-mer sequence CGCGCGAATTACGCGCG (II),

which contains two additional base pairs in the stem of

the loop. The thermodynamic parameters and the

effect of increasing salt concentration on the rate of

conversion of the loop and duplex forms lead the au-

thors to presume that the mechanism of interconver-

sion involves complete strand separation and re-for-

mation rather than cruciform formation and branch mi-

gration.
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Monochromatic synchrotron X-radiation at The Nation-
al Synchrotron Light Source (NSLS) has been investi-

gated as an excitation source for the direct energy-dis-

persion X-ray fluorescence (EDXRF) spectrometric
analysis of metals in solution at parts per billion (ppb)
levels in the total reflection geometry. A minimum de-
tection limit (mdl) of 8 ppb was determined for seleni-

um in human blood serum and in proposed NBS-SRM
1598 bovine serum. The results show that this method
is sufficiently sensitive for analysis of Se in blood
serum. Minimum detection limits were also calculated
to compare relative sensitivities of tube-excited sec-
ondary target conventional sources when illuminating

a targe sample area with NSLS excitation when prob-
ing a much smaller sample area.
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The thermodynamics of the enzyme-catalyzed (alka-

line phosphatase, EC 3.1.3.1) hydrolysis of glucose 6-

phosphate, mannose 6-phosphate, fructose 6-phos-
phate, ribose 5-phosphate, and ribulose 5-phosphate
have been investigated using microcalorimetry and, for

the hydrolysis of fructose 6-phosphate, chemical equi-
librium measurements. Results of these measure-
ments for the processes sugar phosphate(2-) (aque-
ous) + H20 (liquid) = sugar (aqueous) -i- HP04(2-)
(aqueous) at 25 C follow: DeltaHsupO= 0.91 -i- or -

0.35 kJ/mol and DeltaCsubp, sup0 = -48-t-or- 18 J/
mol/K for glucose 6-phosphate; DeltaCsubp,
sup0 = 1.40 + or - 0.31 kJ/mol and DeltaC supp, supO
= -46 + or - 1 1 J/mol/ dK for mannose 6-phosphate;
DeltaHsupO = -13.70 + or - 0.28 kJ/mol DeltaHsupO
= -7.61 -I- or - 0.68 kJ/mol, and DeltaCsupP 0 = -28 -i-

or - 42 J/mol/K for fructose 6-phosphate; Delta HsupO
= -5.69 + or - 0.52 kJ/mol and Delta HsupO = -63 -)-

or - 37 J/mol/K for ribose 5-phosphate; and DeltaH
sup0=-12.43 + or - 0.45 kJ/mol and DeltaCsubP,
supO = -84 -t- or - 30 J/mol/K for the hydrolysis of
ribulose 5-phosphate. The standard state is the hypo-
thetical ideal solution of unit molality. Estimates are

made for the equilibrium constants for the hydrolysis of

ribose and ribulose 5-phosphates. The effects of pH,
magnesium ion concentration, and ionic strength on
the thermodynamics of these reactions are consid-

ered.
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Phosphoric acid/ribosyl-ester.

The thermodynamics of isomerization reactions involv-

ing sugar phosphates have been studied using heat-

conduction microcalorimetry. For the process glucose
6-phosphate(2-) (aqueous) = fructose 6-phosphate(2-

) (aqueous), K= 0.285 + or - 0.004, Delta G
sup0 = 3.11 + or-0.04kJ/mol, DeltaHsupO = 11.7-1-

or - 0.2 kJ/mol, and DeltaCsupp, supO = 44 -i- or -

IIJ/mol/K at 298.15 K. For the process mannose 6-

phosphate(2-) (aqueous) = fructose 6-phosphate(2-)
(aqueous), K = 0.99 -i- or - 0.05, DeltaGsupO = 0.025
-I- or - 0.13 kJ/mol, DeltaHsupO = 8.46 -f or - 0.2 kJ/
mol, and DeltaCsubP, supO = 38 -i- or - 25 J/mol/K at

298.15 K. The standard state is the hypothetical ideal

solution of unit molality. An approximate result (-14 +
or - 5 kJ/mol) was obtained for the enthalpy of isomeri-
zation of ribulose 5-phosphate (aqueous) to ribose 5-

phosphate (aqueous). The data from the literature on
isomerization reactions involving sugar phosphates
have been summarized, adjusted to a common refer-

ence state, and examined for trends and relationships
to each other and to other thermodynamic measure-
ments. Estimates are made for thermochemical pa-
rameters to predict the state of equilibrium of the sev-
eral isomerizations considered herein.
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Liposomes prepared from 7:2:1 molar mixtures of

phosphatidylcholine, dicetyl phosphate, and cholester-
ol to which 1-20 mole % dioleoylphosphatidic acid
(DOPA) was added were used to examine the effect of

membrane-bound monoester phosphatidate phos-
phate anions on calcium phosphate formation in aque-
ous solutions at 22 deg C, pH 7.4, and 240 mOsm.
Results showed that up to 20 mole % DOPA in the
liposomal envelope did not initiate mineralization in so-
lutions made metastable with 2.25 mM CaC12 and 1 .50
mM KH2P04. Results also revealed that precipitation

induced in metastable solutions by the seeding action
of intraliposomally formed mineral was measurably re-

duced with as little as 1 mole % DOPA and completely
suppressed with 5 mole % DOPA. In contrast, 10 mole
% concentrations of diester phosphate lipids either
had no effect on extraliposomal precipitation (e.g.,

phosphatidylglycerol and phosphatidylinositol) or, as
reported previously for phosphatidylserine, only par-
tially reduced the amount of precipitate formed. Trans-
mission electron microscopical analysis suggests that
DOPA-containing lipid bilayers adhering to the seed
crystals inhibited extraliposomal mineralization by en-
capsulating the crystals within the liposomes and/or
by blocking potential growth sites on the crystal faces.
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Calcified human aortic atherosclerotic deposits and
calf ventricular assist device bioprosthetic deposits
were isolated and deproteinated by hydrazine treat-

ment Detailed chemical and instrumental analyses
were applied to gain comprehensive physicochemical
information which makes possible establishing compo-
sitional and structural similarities between the 2 types
of pathologic mineral deposits which form on different

host surfaces. These microcrystalline deposit materi-
als are morphologically very heterogeneous and can
be represented chemically as carbonate substituted
apatite which, in some of its properties, significantly

differs from hydroxyapatite. It is indicated that the
mechanism for the formation of cardiovascular depos-
its proceeds through hydrolysis of octacalcium phos-
phate precursor.

Clinical Chemistry
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Possible relationships between insufficient blood
volume increases during pregnancy and infant mortali-

ty could be established with an adequate measure-
ment procedure. An accurate and precise technique
for blood volume measurements has been found in the
isotope dilution technique using chromium-51 as a
label for red blood cells. However, in a study involving
pregnant women, only stable isotopes can be used for

labeling. Stable chromium-50 can be determined in

total blood samples before and after dilution experi-

ments by neutron activation analysis (NAA) or mass
spectrometry. However, both techniques may be af-

fected by insufficient sensitivity and contamination
problems at the inherently low natural chromium con-
centrations to be measured in the blood. NAA proce-
dures involving irradiations with highly thermalized
neutrons at a fluence rate of 2 x 10 to the 13th power
ncm(-2)s(-1) and low background gamma spectrome-
try are applied to the analysis of total blood. Natural
levels of chromium-50 in human and animal blood
have been found to be < 0.1 ng/ml; i.e., total chromi-
um levels of < 3 ng/ml. Based on the NAA procedure,
a new approach to the blood volume measurement via

chromium-50 isotope dilution has been developed
which utilizes the ratio of the induced activities of chro-
mium-51 to the iron-59 in three blood samples taken
from each individual, namely blank, labeled and diluted
labeled blood.
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The College of American Pathologists operates a
major proficiency testing program for clinical laborato-

ries. The National Bureau of Standards works with the
College of American Pathologists to assign values for

analyte concentrations in proficiency testing samples
where possible, and these values are used to assess
the overall accuracy of the participants (grand mean)
as well as the accuracy of peer groups (those that use
the same methodology and/or instrumentation). To il-

lustrate the definitive method development process, a
modified and improved definitive method for cholester-

ol measurement is described. The modified method
uses a cholesterol (13)C3 as the labeled internal

standard, capillary gas chromatography for sample in-

troduction, and a novel means of electrically switching
between the ions being measured. Results on stand-
ard reference material 909, a lyophilized human
serum, demonstrate the precision and absence of sig-

nificant measurement bias attainable with the new
method.
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The development of a repetitive immunoassay is im-

portant for monitoring and feedback control in biopro-
cessing. It is essential that this assay be fast and that

the immunoreactor, which uses immobilized anti-

bodies, be regenerable. In the paper, the automated
system employs flow injection analysis for solution ma-
nipulation. This system contains an immunoreactor
column with covalently bound Fab' fragments. Recog-
nition of the antigen is through competitive binding on
this column of sample antigen and antigen which is

contained in the membrane of liposomes. The concen-
tration of sample antigen is proportional to the amount
of liposomes which are competitively excluded from
the column. In the flow injection immunoassay, the de-
tection is through a fluorescent marker, carboxy-
fluorescein. When liposomes are excluded from the
column in the competitive assay, they flow down-
stream where they are chemically disrupted, and the
contents measured.
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highly-sensitive microphone detector; solvent-free in-
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tered glass deposition; Enzyme-enhanced electro-

chemical immunoassay for phenytoin; Lipsome-based
flow injection immunoassay system.
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An important application of enzyme-mediated electro-

catalysis is in immunoassays where the current amplifi-

cation of the enzyme reaction enhances the sensitivity

of the measurement. The immunological utility of the
ferrocene/glucose oxidase (Fer/GOx) system has
been demonstrated. Fer-antigen (Ag) is competitively

displaced from the antibody (Ab) by Ag, the analyte,

and it is determined as an enzyme-amplified oxidation
current. The current paper describes experiments
aimed at understanding the kinetics and mechanism of

the reaction, at determining the optimum conditions for

the assay and at testing the generality of the system.
Phenytoin was chosen as tne model antigen. The
paper also describes preliminary results on the elec-

tron-transfer mediation of Fer derivatives to polypyr-

role-immobilized GOx. The goal of the experiments is

to couple the polypyrrole-immobilized GOx to the Fer-

phenytoin system to produce a reagentless electoche-
mical immunoassay sensor, so that easy real-time de-
terminations may be realized.
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'Flow injection analysis.

A novel flow injection analysis system that contains an
immunospecific reactor column and utilizes liposomes
for detection is being developed. The fluorophore-
loaded liposomes can provide signal enhancement
1 ,000 - 1 ,000,000 times per binding event making fluo-

rescent assays competitive in sensitivity with radioim-
munoassays. Liposomes are prepared from a mixture
of dimyristoylphosphatidylcholine, dicetyl phosphate
and cholesterol. Carboxyfluorescsein (CT) is encapsu-
lated in each liposome when the liposomes are formed
in CF solution. The liposomes are sensitized to a par-

ticular antigen (Ag) through covalent binding of the Ag
to the polar head group of a phospholipid molecule.
The combining of Ag on the liposomes with antibody
(Ab) is monitored through the fluorescence of the en-
capsulated marker molecule. The liposomes are stable
for over 3 months in buffer at room temperature. The
flow injection system contains a glass reaction column,
nonporous glass beads as solid phase and Ab cova-
lently bound to the solid support.

Clinical Medicine
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The document describes calibration services available

at the National Bureau of Standards for the standardi-

zation of high absorbed dose measurements of ioniz-

ing radiation. The areas of application of such meas-

urements include medical product sterilization, elec-
tronic device radiation hardness testing and food proc-
essing. Detailed descriptions of the NBS dosimetry
procedures and uncertainty assessments are given.
Measurement assurance program techniques are dis-

cussed.

Cytology, Genetics, & Molecular
Biology
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An overview of mechanisms of damage and repair as-
sociated with DNA-protein complex is presented, as an
introduction to the published proceedings of the con-
ference 'Mechanisms of DNA Damage and Repair'
held at NBS June 2-7, 1985. Special emphasis was
given to free radical processes and the relationship be-
tween radiation and chemically induced free radicals.

Concept of single damaged and multiple damage sites

has been highlighted.
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Mechanisms of free radical processes associated with

thymine and guanine as the representatives of pyrimi-

dines and purines is reviewed. The derived mecha-
nisms are based on pulse radiolysis and product analy-

sis of aqueous solutions of the two bases and their

derivatives. Novel redox processes in radical-radical

and radical-redox agent reactions are discussed.
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Measurement of Liposome-Released Ferrocya-
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Potassium ferrocyanide is encapsulated in the aque-
ous cavity of spherical phospholipid bilayer vesicles (li-

posomes) at concentrations of approximately 1 0 to the

4th power molecules/liposome. Physical parameters
and stability of these structures are determined by
electrochemical and spectroscopic methods. The
electroactive marker ions (ferrocyanide) are released
from within the liposome by either the addition of sur-

factant or the complement lysis of the membrane. The
classical complement pathway is an antigen/antibody-
specific reaction that occurs when an antigen-sensi-

tized liposome immunospecifically binds with a corre-

sponding antibody in the presence of certain serum
proteins (complement). The release of encapsulated
ferrocyanide is monitored by differential pulse voltam-
metry. Preliminary investigations with an ion-exchange
polymer modified electrode demonstrate the ability to
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preconcentrate the released marker at the electrode

surface as well as the necessity of a polymer film to

protect the surface from fouling during serum-mediat-

ed lysis.
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ray diffraction.

Crystals of an L-asparaginase from Vibrio succino-

genes were obtained with the hanging drop method
from ammonium sulphate-containing solutions. The
crystals belong to the orthorhombic space group

P22(1)2(1) with unit cell dimensions of a = 7.3, b =
85.8, c = 1 14.0 A, and contain two tetrameric enzyme
molecules per unit cell. There are two subunits in the

asymmetric unit; a molecular dyad is coincident with

the crystallographic dyad. The crystal lattice is similar

to that reported for an E. coli asparaginase. Rotation

functions calculations have revealed that the V. suc-

cinogenes enzyme has 222 point group symmetry in

the crystal. The second and third molecular dyads
differ, however, from the corresponding E. coli aspa-
raginase dyads by ca. 40 degs. The crystals diffract to

at least 2.2 A resolution and are suitable for X-ray crys-

tallographic structure determination.
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The rec A protein from proteus mirabilis, which is ho-

mologous to the E. Coli protein, forms crystals in the
orthorhombic space group P2(1)2(1)2(1). There are
two 38000 molecular weight subunits in the asymmet-
ric unit and the unit cell dimensions are: a = 57.5, b =
1 27.0 and c = 157.0 A.
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Crystallization, Reprints.

Subtilisin GX, a serine protease from Bacillus species
GX6644, has been crystallized by the method of vapor
diffusion using ammonium sulfate as the precipitant.

The space group is P2(sub 1)2(sub 1)2(sub 1) with a =
38.4 A, b = 70.3 A, c = 73.5 A and one molecule in

the asymmetric unit. The crystals diffract to beyond 2.0
A resolution and are suitable for a high resolution

three-dimensional structure determination. All x-ray
data used in the preliminary crystallographic study
were collected with an electronic area detector.

Dentistry
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MIcroanalytical techniques for the analysis of calcium,

phosphorus and pH in small volumes (approx. 60 nL)

of plaque fluid are described and evaluated. The accu-

racy and the precision of the techniques were com-
pared to standard macrotechniques using a large

pooled plaque fluid sample. The results obtained for

the microanalysis of pooled plaque fluid were in excel-

lent agreement with those obtained by macromethods.
The described techniques were also used to analyze

plaque fluid obtained from single quadrants of the oral

cavity of five individuals. In this fashion it was deter-

mined that although a significant variation in plaque
fluid composition exists between the quadrants, a
greater variation exists between subjects. Analyses of

plaque fluid obtained from six individuals, following su-

crose exposure, were also conducted. The pH value of

the fluid changed with time, following a typical Stephan
cun/e with a minimum value occurring between fifteen

and thirty minutes; following this, the pH increased to a
value near that for resting plaque. An inverse relation-

ship between pH and calcium and phosphorus con-
centrations was obsen/ed. It is noted that the de-
scribed techniques are sensitive enough to both accu-
rately and precisely carry out the above analyses using

plaque obtained from a single quadrant.
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The stability of the resin bonded bridge depends on a
resin bond to metal and to tooth. The cohesive
strength of the resin is also a factor. In the event the

tooth tissue exposed for bonding is dentin, a secure
dentin bond is required. Two such dentin bonding sys-

tems were used in the study. Only the FNP system
maintained a bond after thermal cycling (5 to 55 C) for

24 hours.
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Phenylglycine.

The adsorption of N-phenylglycine (NPG) onto syn-

thetic hydroxyapatite from ethanol solutions was stud-

ied to elucidate the role of surface-active moieties in

determining the character of adsorption, and to ex-

plore the role of NPG in a bonding procedure of restor-

ative resin to dentin. The adsorption isotherm of N-
phenylglycine is reversible (and langmuirian) from eth-

anol (99.8%). At maximum adsorption the phenyl rings

of the adsorbed molecules lie flat on the surface and
the carboxylate oxygens and amino nitrogens are an-

chored to the surface. The N-phenylglycine serves as

an amine accelerator since the peroxide containing

monomer polymerizes with the adsorbate-covered ap-
atite. The diametral tensile strength of the composite is

approximately equal to the composite filled with un-

treated apatite. The role of various factors contributing

to adhesive strength in the bonding procedure is also

discussed.
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A casting monitor consisting of a square polyester grid

pattern was used to evaluate the casting behavior of 6
non-precious dental casting alloys. A castability value,

Cv, was determined and is defined as the fraction or

percentage of cast grid segments. The dependence of

Cv on the alloy superheat casting temperature, Ta, and
mold temperature, Tm, was evaluated. It was found
that the standard deviation (SD) of Cv was dependent
on Cv. For curve fitting, a transformation, Cv,t, of Cv
was used such that the SD(Cv,t) not equal to f(Cv,t). It

was found that a single equation was capable of repre-

senting Cv,t for all 6 dental alloys at the 95% confi-

dence level: Cv,t = a -i- bTa(1 /2)Tm2. The expression
has many potential uses for alloy design, product qual-

ity assurance and dental laboratory casting control.
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The rationale for the use of ferric oxalate (FO) solu-

tions as a mordant step in promoting adhesive bonding
of composites to dentine and enamel (Bowen et al.,

1982; 1984b; Bowen, 1985) included the following:

ferric oxalate (FO), although slow to dissolve, has high

solubility in water and the reaction products of its solu-

tion applied to dentine or enamel should include insol-

uble calcium oxalate and practically insoluble ferric

phosphate. These insoluble reaction products could at

least partially obturate the lumina of dentinal tubules to

aid in the protection of vital pulp tissues. The present
study explores the feasibility of substituting aluminium
ions for ferric ions and of simplifying the procedure.

Aluminium ions obviate the formation of ferrous sul-

phide or other iron compounds which might lead to

marginal staining under oral conditions.
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A new calcium phosphate cement is described which
is unique because, when set, it has a structure and
composition similar to hydroxyapatite, Ca5(P04)30H,
the mineral in teeth and bones. Before it is mixed with

water, the primary reactants in the dry powder are te-

tracalcium phosphate, Ca4(P04)20 and either dical-

cium phosphate dihydrate, CaHP042H20, or anhy-
drous dicalcium phosphate, CaHP04. The cement is

801,082 121
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unique because apatitic nature of the set cement
makes it highly compatible with soft and hard tissues.

Its properties indicate that it should have many appli-

cations in dental and medical practice. In addition to its

use as a setting cement, it has potential use as a min-

eralizer of incipient caries lesions in teeth. The relative-

ly low cost of its ingredients indicates that it should

have many applications outside the health field.
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The properties of an improved cement developed at

NBS are described. This material based on hexyl vanil-

late ester dissolved in o-ethoxybenzoic acid and zinc

oxide is stronger and less soluble than commonly used
zinc oxide-eugenol dental cements. The vanillate

cement does not inhibit polymerization. The cured ma-
terial adheres strongly to resins, non-precious metals
and ceramics. It is non-toxic and its excellent biocom-
patibility has been established. Because of these ad-

vantages the material should find many applications in

clinical dentistry.
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The superior spatial resolution obtained with parallel-

beam microradiography over conventional contact mi-

croradiography has allowed the authors to image mi-

crostructural features of dental hard tissue not previ-

ously reported. Their efforts to extend these tech-

niques to provide a real-time capability for viewing in

situ demineralization and remineralization effects, at

and below the 1 micrometer level, have resulted in an
instrument with several novel and unique features.

Using a synchrotron radiation source of x rays and dif-

fraction image magnification, they are now able to

change magnification at will (x-ray zoom lens). In addi-

tion, the energy range over which the instrument oper-
ates gives one considerable flexibility in optimizing

image contrast. The techniques of parallel-beam mi-

croradiography, and diffraction image magnification

are applicable to problems in many other areas of sci-

ence. Using examples within dental research, the
uniqueness and versatility of these new techniques are
discussed.
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Apatitic biominerals are formed through a precursor
mechanism in which octacalcium phosphate (OCP),
Ca8H2(P04)6 H20, precipitates first and then hydro-
lyzes irreversibly in situ to a transition product interme-
diate to OCP and OHAp; and (ii) that this product, 'oc-

tacalcium phosphate hydrolyzate' (OCPH), may con-
tain (a) OHAp-like and OCP-like domains in varying
amounts, (b) vacancy defects and impurity ions in lat-

tice sites in these domains, and (c) various kinds of

one-, two-, and three-dimensional defects which are
not present in either the OHAp or the OCP lattice,

these defects being formed during the in situ hydroly-

sis step. A calcification model of this type was first pro-

posed in 1957, but full acceptance was delayed be-

cause most of the evidence was circumstantial and in

vitro in nature. The situation has changed radically be-

cause of three unrelated studies that are in vivo in

nature but lead to the same conclusion: I. (32)P-pyroly-

sis studies of rat enamel: The results clearly demon-
strated that an acidic calcium phosphate precursor
was involved. II. Precipitation of calcium phosphates in

serum. Ultrafiltered serum was equilibrated with bru-

shite. Subsequent changes in the ionic concentrations
revealed that OCP never reached the solubility of

OHAp. III. Physicochemical properties of cardiovascu-
lar biominerals: OCPH was the prototype most com-
patible with the data. The calcification model has im-

portant conseuences relative to all kinds of calcifica-

tion and decalcification processes, including those of

enamel.
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A method has been developed for the evaluation of

the strengths of porcelain-fused-to-metal (PFM) sys-

tems as used in dental prostheses. The method uses a
composite bending beam to produce uniform tensile

stresses in the PFM interface, the metal, and the por-

celain. For four different PFM systems it was found
that the failures did not conform to a normal distribu-

tion but did follow the Weibull distribution. The Weibull

parameter and scale parameter have been determined
for these systems via Newton Raphson iteration and
curve fitting routines. The difference between the Wei-
bull parameters determined for PFM systems are sig-

nificant from each other and from using the confidence
estimates of Thoman et. al., and the normal distribu-

tion equivalent.
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The purpose of the pilot study was to evaluate the

pulpal response to compounds that promote strong
adhesion to dentin and enamel. Two adult beagle dogs
were used. Class V cavities were prepared on the
labial surfaces of the teeth using an air turbine hand-
piece and water coolant. After application in sequence
of ferric oxalate, water, air, an acetone solution of

NPG-GMA (the addition reaction product of N-phen-
ylglycine and glycidyl methacrylate), acetone, air, an
acetone solution of PMDM (the addition reaction prod-

uct of pyromellitic dianhydride with 2-hydroxyethyl
methacrylate), and then air, all experimental cavities

were restored with Adaptic. The teeth from one quad-
rant in each dog received Adaptic without any pretreat-

ment (control). The findings indicated that 28 days
postoperatively there were no inflammatory changes
in the pulps of the experimental teeth and mild re-

sponses in the control teeth. At 3 days, while the con-
trol teeth showed some inflammatory response, the

experimental teeth did not exhibit significant inflamma-
tory response. Within the parameters of the investiga-

tion, the results suggest that the experimental materi-

als did not cause pulpal irritation. Furthermore, it ap-
pears that they provided some measure of pulp protec-
tion compared to the controls.
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Previous studies using potassium ion-selective microe-
lectrodes have demonstrated that potassium concen-
trations in dental plaque fluid obtained by centrifuga-

tion are identical to whole plaque values determined
immediately after collection. Such procedures were
now used to examine the variations in potassium con-
centrations between single-site samples of overnight-

fasted resting plaque fluid. The potassium concentra-
tions (67.3 + or - 10.8 mmol/l,N = 50) were similar to

those found before in whole plaque within 1 min of re-

moval from the mouth and did not appear to be site-

dependent. Possible mechanisms for the maintenance
of potassium in plaque fluid at higher than salivary

levels are described.
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A carbonate equilibration method was used to meas-
ure the buffer capacity of resting plaque fluid collected

from single buccal or interproximal sites of upper and
lower first molars or anterior teeth. The maximum
buffer capacity was 26 m-equiv./l at pH 7.1. The
buffer contribution from the measured concentrations

of phosphate and carbonate was calculated for each
sample. These values were compared with the buffer-

ing actually measured and with that expected from or-

ganic acids, proteins, and amino acids at average
values, as taken from reports in the literature. Relative

contributions of buffer species at the average pH of

the samples (6.86) were: 35 percent phosphate; 10
percent carbonate; 1 0 percent protein; 1 0 percent or-

ganic acids; 2 percent amino acids; 30 percent uniden-

tified. There were no significant differences in the

buffer capacities of samples originating from sites that

differ in their accessibility to saliva. Buffering in resting

plaque fluid is more than twice that in saliva and did not

show differences correlated with the intra-oral location

of the samples.
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The paper describes a procedure for the determination

of the volume of water available for diffusion in whole
plaque samples collected from single sites. In the pro-

cedure, known micro volumes of H20 were added to

single-site plaque samples with calibrated nanoliter pi-

pettes and the potassium or chloride concentration at

each dilution measured with ion-selective micro-elec-

trodes. Volumes determined in simultaneous measure-

ments performed with chloride and potassium micro-

electrodes were statistically indistinguishable. From
the observed constancy in the initial potassium con-

centration in rat and human plaque fluid, a simplified

macro method is suggested which allows for estima-

tion of the extracellular fluid volume within 20% error in

plaque samples.
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Knoop Hardness and pin-and-disc-wear measure-
ments were made on a commercial silver-sintered

glass-ionomer cement. The objective was to deter-

mine whether the incorporation of a bonded-metal-to-

glass filler would enhance durability as determined by
the above measurements. In most cases, in particular

for air-stored specimens, the wear resistance was en-

hanced markedly over that of the conventional materi-

als evaluated previously. The exception was lactic

acid-stored specimens for which little, or no, improve-
ment was observed during early periods of wear. The
incorporation of silver appeared to provide lubrication,

thus reducing wear. However, catastrophic failure from
brittle fracture was still a problem, but its occurrence
was less frequent.
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The effects of oral rinses on enamel fluoride uptake,
caries, and plaque pH in rats were investigated by use
of (1) an acidic calcium phosphate solution (CPS) satu-
rated with dicalcium phosphate dihydrate and (2) a 1

percent fluoride (F) solution. Young rats were random-
ly assigned to one of four mouth-rinse treatment
groups and the animals were provided with a cario-

genic challenge throughout the study. The groups
treated with F exhibited significantly higher mean
levels of enamel-bound F than did the non-F groups.
Furthermore, CPS significantly increased uptake of F
by enamel when used as an adjunct to the F treatment.
A strong negative correlation was observed between
enamel F content and caries scores, indicating that as
more F was incorporated into the teeth, less caries for-

mation occurred.
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The thermodynamics of the enzymatic conversion
(penicillin acylase) of aqueous penicillin G to phenyla-

cetic acid and 6-aminopenicillanic acid have been
studied using both high-pressure liquid-chromatogra-

phy and microcalorimetry. The reaction was carried

out in aqueous phosphate buffer over the pH range
6.0-7.6, at ionic strengths from 0.10 to 0.40 mol/kg,
and at temperatures from 292 to 322 K. The data have
been analyzed using a chemical equilibrium model with

an extended Debye-Huckel expression for the activity

coefficients. For the reference reaction, penicillin G(-

)(aq)+ H20(1 ) = phenylacetic acid(-)(aq) + 6-amino-
penicillanic acid(-)(aq) + H(+)(aq), the following pa-

rameters have been obtained: K = (7.35 + or - 1.5) x

10 to the minus 8th power mol/kg. Delta G sup 0 =
40.7 + or - 0.5 kJ/mol, Delta H sup 0 = 29.7 -f or -

0.6 kJ/mol, and Delta C sub p, sup o = -240 + or - 50
J/mol/K at 298.15 K and at the thermochemical stand-

ard state. The extent of reaction for the overall conver-
sion is highly dependent upon the pH.
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The division of the central nervous system into high

and low level control systems has long been recog-
nized. How these two systems are interconnected and
how they influence each other is one of the great mys-
teries of modern science. Recent attempts to produce
intelligent behavior in robots and computer integrated

manufacturing systems have produced insights as to

how high level goals can be decomposed into low level

actions, and how knowledge about the environment
can be acquired, stored, and accessed by task decom-
position processes to produce sensory-interactive

goal directed behavior. Research on computer brain

models has also shown how networks of neuron-like

elements can learn patterns and motor skills and gen-
eralize from one task to another. The paper proposes
a model of how the high level understanding, evaluat-
ing, goal selection, planning and reasoning functions

commonly associated with the mind are tied into the
lower level sensing, filtering, recognizing, task execu-
tion, and servo control functions that are commonly
associated with the mechanisms of the body.

Radiobiology

801,095

PB88-175328 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Ionizing Radiation Physics Div.

Industrial, Agricultural, and Medical Applications
of Radiation Metrology: Current Status and Pros-
pects for the 1990's.
Final rept.,

J. H. Hubbell. 1987, 6p
Pub. in Proceedings of Pacific Basin Nuclear Confer-

ence (6th), Beijing, China, September 7-11, 1987,

P407-412.

Keywords: X rays. Density, Gamma rays, Gauges, Me-
trology, "Albedo, "Radiation metrology, Thickness.

Photon and particle radiations (gamma rays, X-rays,

bremsstrahlung, electrons and other charged parti-

cles, neutrons) from radioactive isotopes. X-ray tubes,

and accelerators are now widely used in gauging, pro-

duction control, and other monitoring and metrology
devices where avoidance of mechanical contact is de-
sirable. The general principles of radiation gauges,
which rely on detection of radiation transmitted by the
sample, or on detection of scattered or other second-
ary radiations produced in the sample, are discussed.
Examples of such devices currently used in industrial,

agricultural, and medical situations are presented, and
some anticipated developments are mentioned.
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Accelerator-produced, nearly monoenergetic electron

beams are being studied for use in obtaining the re-

sponse of beta-particle dosimetry instrumentation as a
function of electron energy. The electron beams pro-

duced have been characterized in terms of spatial dis-

tribution, particle spectrum, and absorbed dose to

plastic. The energy range covered is 130 keV to 2.4

MeV. These beams are being used to determine the

degree to which the broad-spectrum response of beta-

particle dosimetry instrumentation can be predicted

from response to monoenergetic electrons. Three de-
tection systems were studied: a thin-windowed ioniza-

tion chamber, a thin thermoltminescence dosimeter,

and an electron spectrometer For each of the sys-

tems studied, broad-spectrum response was meas-
ured with standardized sources of Pm-147, Tl-204, and
Sr-90 + Y-90. The response of these instruments was
also measured in the nearly monoenergetic electron

beams. From the monoenergetic electron responses,

a function was constructed of response versus elec-

tron energy.
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Radiochromic dosimeters in various forms, thin films,

coated films and papers, optical waveguides, liquid so-

lutions, and small pellets, serve as useful dosimeters
for many radiation processing applications. While they

cover wide dose ranges (10(0) - 10(6) Gy) as routine

dosimeters, if properly calibrated and controlled, they

also may be used accurately and reproducibly for dose
mapping, dose setting, and process commissioning
procedures, as well as for transfer calibration of other

routine dosimeters in photon and electron radiation

fields.
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The National Bureau of Standards has, for the past five

years, been developing natural-matrix, environmental-
level radioactivity Stanford Reference Materials in

large quantities to be available to users over a ten year

time period. These materials have been found to be
useful for the evaluation of radiochemical methods
and analysis, as interlaboratory comparison materials,

and as quality assurance materials. To date, six Stand-
ard Reference Materials have been issued: River Sedi-

ment, Human Lung, Human Liver, Rocky Flats Soil-1,

Fresfiwater Lake Sediment, and Peruvian Soil. The
concentrations of twenty radionuclides have been cer-

tified in these materials.
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Ionizing radiation is a valuable tool for many industries,

such as radiation sterilizing, curing, processing, test-

ing, and food presen/ing. The measurement of ab-
sorbed doses, dose rates and dose distributions in

products is vital, not only to quality control, but also to

the research and planning, as well as to the establish-

ment and the day-to-day operation of industrial proc-

esses. The range of doses and scope of radiation in-

dustries are broad, as indicated in Fig 1, where suc-
cessful radiation applications are listed according to

the typical ranges of the applied absorbed dose
needed to meet specifications. The radiation steriliza-

tion of medical devices and the curing of polymers and
composites are growing industries. The favorable
prospects for radiation as an alternative to chemicals
in foods may soon lead to other broad commercial ad-
vantages, particularly where the economics of trade
and quarantines are concerned. It has been reported
that, for overall radiation processing applications,

more than 130 industrial gamma-ray irradiators are
presently used in 42 countries, with a capacity of proc-
essing medical devices alone exceeding 6 million

cubic meters annually.
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In a project funded jointly by the National Bureau of

Standards (NBS) and the Nuclear Regulatory Commis-
sion (NRC), NBS has developed a calibration facility

for beta-particle instruments and sources used in radi-

ation-protection dosimetry. Central to this facility are
beta-pailicle and nearly monoenergetic electron
beams characterized in terms of absorbed-dose rates
to water and in terms of pulse-height distributions of

beta-particle and electron spectra. The documentation
utilizes material previously published or othenwise dis-

seminated by members of the staff of the Ionizing Ra-
diation Division of the Center for Radiation Research

(CRR) of the National Bureau of Standards (NBS).
After a description of the facility and the procedures,
results are given of (1) studies that led to the determi-
nation of absorbed-dose rates to water for the NBS
beta-particle and nearly monoenergetic electron

beams, (2) studies of the influence of source configu-

ration on beta-particle and nearly monoenergetic elec-

tron spectra.
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The paper describes a calculation of the statistical dis-

tribution of energy deposition events in small spherical

sites in water (with diameters of 1 micrometer or small-

er in unit density material) irradiated by protons. The
calculation is based on the use of a semiempirical dif-

ferential ionization cross section for water vapor given

by Wilson and Miller, and takes into account proton
energy loss straggling and the transport of energy by
secondary electrons. Results are given for irradiations

by monoenergetic protons with energies from 1 to 20
MeV, and for irradiations with protons set in motion by
interactions of 14 and 20 MeV neutrons with hydrogen.

801, 102
PB89-1 18897 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Chemical Kinetics Div.

Formation of 8-Hydroxyguanine Moiety in Deoxyri-
bonucleic Acid on gamma-Irradiation in Aqueous
Solution.
Final rept.,

M. Dizdaroglu. 1985, 6p
Pub. in Biochemistry 24, n16 p4476-4481 1985.

Keywords; "Radiation chemistry, "Deoxyribonucleic
acids, "Gamma irradiation, Hydroxyl radicals. Reprints,
" Hydroxyguanine, Purinone/amino-dihydro-hydroxy

.

Isolation and characterization of a novel radiation-in-

duced product, i.e., 8-hydroxyguanine residue, in deox-
yribonucleic acid (DNA), 2'-deoxyguanoisine and 2'-

deoxyguanosine-5'-monophosphate gamma-irradiated
in aqueous solution is described. For this purpose,
gamma-irradiated DNA was first hydrolyzed with a mix-

ture of four enzymes, i.e., DNase I, spleen and snake
venom exonucleases, and alkaline phosphatase. The
analysis by capillary gas chromatography-mass spec-
trometry of the resulting mixture after trimethysilylation

revealed the presence of a product, which was as-

signed to 8-hydroxy-2'-deoxyguanosine based on the

typical fragment ions of its trimethylsilyl (TMS) deriva-

tive. This product was then isolated using reversed-

phase high-performance liquid chromatography. The
UV and proton nuclear magnetic resonance spectra
taken from the isolated product, and accurate mass
determination on its molecular ion confirmed the struc-

ture suggested by the mass spectrum of its TMS deriv-

ative. The yield of 8-hydroxyguanine was also meas-
ured. Its mechanisms of formation is believed to in-

volve the OH radical addition to the C-8 position of

guanine followed by oxidation of the radical adduct.
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Electrical power was dissipated in a thermistor, caus-
ing it to rise to equilibrium temperatures above the

stagnant surrounding water. Upward convection was
simulated by forcing the water to flow at known rates

along the thermistor. The disturbances of the equilibri-

um temperatures were measured. The rates of temper-
ature drop are presented as effects of equivalent 'neg-
ative' absorbed dose rates. The results are applied in

estimating maximum convective velocities as a result

of horizontal irradiation of a water calorimeter operat-
ed at room temperature.
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The identification of the radiation-induced lesion 8,5'-

cyclo-2' deoxyguanosine (8,5'-cyclo-dGuo) in DNA iso-

lated from gamma-irradiated human cells is reported.

Epstein-Barr virus-transformed peripheral blood B-lym-
phocytes were irradiated at 0 deg C at doses from 10
to 100 Gray. The cells were immediately lysed and the
DNA was isolated. Subsequently, the DNA was hydro-
lyzed to 2'-deoxyribonucleosides. The hydrolysate was
dried, trimethylsilylated, and analyzed by capillary gas
chromatography-mass spectrometry with selected-ion
monitoring. Chromatographic retention times and
mass spectra were determined for trimethylsilylated

samples of authentic (5'R)- and (5'S)-8,5'-cyclo-dGuo.

DNA samples from irradiated cells showed the charac-
teristic ions of these compounds with corresponding
relative intensities at proper retention times. The (5'R)-

and (5'S)-diastereomers of 8,5'-cyclo-dGuo were ob-
served in a ratio of 1 to 3, and their formation was
dose-dependent. It was possible to detect and charac-
terize one such single lesion in approximately 40,000
guanine nucleotide subunits of DNA.
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The literature on rigid polyurethane foam has been re-

viewed with an emphasis on the gaseous products
generated under various thermal decomposition condi-

tions and the toxicity of those products. The review is

limited to publications in English through 1984. Carbon
monoxide (CO) and hydrogen cyanide (HCN) were the

predominant toxicants found among more than a hun-
dred other gaseous products. The generation of CO
and HCN was found to increase with increasing com-
bustion temperatures. Many test methods were used
to assess the acute inhalation toxicity of combustion
products from various rigid polyurethane foams. Letha-

lity, incapacitation, physiological and biochemical pa-

rameters were employed as biological end points. In

general, the combustion products generated from rigid

polyurethane foam in the flaming mode appear to be
more toxic than those produced in the non-flaming

mode. The LC(50) values for 30-min exposures ranged
from 10 to 17 mg l(-1) in the flaming mode and were
greater then 34 mg l(-1) in the non-flaming mode. With

the exception of one case, in which a reactive type

phosphorus containing fire retardant was used, the ad-

dition of fire retardants to rigid polyurethane foams
does not appear to generate unusual toxic combustion
products.
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A series of literature reviews was undertaken by the

National Bureau of Standards to examine the toxicity

and chemistry of the effluents produced when seven
plastics were decomposed under various thermal and
atmospheric conditions. These plastics are: acryloni-

trile-butadiene-styrenes, nylons, polyesters, polyethy-

lenes, polystyrenes, poly(vinyl chlorides) and rigid

polyurethane foams. The English-language literature

on each of these was reviewed and published as a
separate report of the National Bureau of Standards.

Over 400 different thermal decomposition products,

many common to more than one plastic, were identi-

fied. The toxicity of most of these individual products is

unknown and an assessment of the toxicity of the mul-

titude of possible combinations is not feasible at this

time. Therefore a variety of bioassay toxicity protocols

have been used to assess the toxicity of the gaseous
atmospheres generated by the thermal decomposition
of these plastics. In general, these seven plastics did

not produce unusually or extremely toxic pyrolysis or

combustion products when compared with those of

other synthetic or natural materials. In a few cases in-

volving additives, toxic products of concern were pro-

duced.
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The literature on polyethylenes has been reviewed
with an emphasis on the identification of gaseous
products generated under various thermal decomposi-
tion conditions and the toxicity of those products. The
review is limited to publications in English through
1984. The analytical chemical studies of the thermal
decomposition products generated under vacuum,
inert and oxidative experimental conditions are de-
scribed. In oxidative atmospheres, which most closely
simulate real fire conditions, carbon monoxide (CO)
was found to be the predominant toxicant. Acrolein
was another toxicant often noted in these reviewed
studies. More acrolein was generated under non-flam-
ing than under flaming conditions. Results from seven
different test procedures were considered in assessing
the acute inhalation toxicity of combustion products
from various polyethylene formulations. The combus-
tion products generated from the polyethylenes stud-
ied in the non-flaming mode appeared to be slightly

more toxic than those produced in the flaming mode.
In the non-flaming mode the LC(50) values ranged
from 5 to 75 mg l(-1). In the flaming mode the LC(50)
values ranged from 31 to 51 mg l(-1). The toxicity of

the degradation products of polyethylenes appears to

be similar to that found for other common materials
designed for the same end uses.
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Poly(vinyl chlorides) (PVC) constitute a major class of

synthetic plastics. Many surveys of the voluminous lit-

erature have been performed. The report reviews the

literature published in English from 1969 through 1984
and endeavors to be more interpretive than compre-
hensive. PVC compounds, in general, are among the

more fire resistant common organic polymers, natural

or synthetic. The major products of thermal decompo-
sition include hydrogen chloride, benzene and unsatu-

rated hydrocarbons. In the presence of oxygen,

carbon monoxide, carbon dioxide and water are includ-

ed among the common combustion products. The
main toxic products from PVC fires are hydrogen chlo-

ride (a sensory and pulmonary irritant) and carbon
monoxide (an asphyxiant). The LC(50) values calculat-

ed for a series of natural and synthetic materials ther-

mally decomposed according to the NBS toxicity test

method ranged from 0.045 to 57 mg l(-1) in the flaming

mode and from 0.045 to greater than 40 mg l(-1) in the

non-flaming mode. The LC(50) results for a PVC resin

decomposed under the same conditions were 17 mg
l(-1) in the flaming mode and 20 mg l(-1) in the non-
flaming mode. These results indicate that PVC decom-
position products are not extremely toxic when com-
pared with those from other common building materi-

als. When the combustion toxicity (based on their HCI
content) of PVC materials is compared with pure HCI
experiments, it appears that much of the post-expo-

sure toxicity can be explained by the HCI that is gener-

ated.
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Previously the toxicity of fire smoke has been exam-
ined primarily in sedentary animals and lethality was
noted. The evaluation of escape potential from a toxic

environment, however, requires the measurement of

sublethal responses in active animals that are escape
predictive. To address this need the mouse track

model and the guinea pig ergometer model have been
developed. The mouse track model was a ventilated

'S' shaped exposure system. Performance was evalu-

ated by two sublethal responses, distance traveled/

time and incapacitation. A novel feature of the mouse
track model was its ability to detect an early deteriora-

tion in performance before incapacitation and death.

The guinea pig ergometer model was designed where
a 4.9L exposure chamber enclosed a motor driven rub-

berized wheel. Extrapolation of exercising guinea pig

data to human was similar to theoretical models that

predict human response to CO. Humans were estimat-

ed to progress five times the distance of the guinea pig

at a similar level of toxicity for CO.

Zoology
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P. R. Becker, S. A. Wise, B. J. Koster, and R.

Zeisler. Mar 88, 54p NBSIR-88/3750
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Anchorage, AK. Ocean Assessments Div.

Keywords: 'Mammals, 'Aquatic animals,

'Tissues(Biology), Alaska, Tissue culture, Contami-
nants, Marine biology. Archives, Seals(Mammals),
Polar region, Petroleum industry. Trace elements, Col-

lection, Pollution, Organic compounds, Pollutants,

Ecosystems, Aquatic ecosystems.

The Alaskan Marine Mammal Tissue Archival Project

was initiated in 1987. Although the emphasis is on the

collection of tissues for analysis of contaminants that

may be associated with the petroleum industry, the de-

velopment of an archive of marine mammal tissues

collected and stored using carefully controlled proce-
dures provides an important resource addressing
questions concerning the transport of elements and
compounds (contaminants and non-contaminants)
throughout the polar ecosystem. The document pro-

vides the basic information on Project objectives and
management, justification for the species, tissues, and
contaminants of interest, and specific instructions for

collecting, handling, and storing samples.
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Data from a detailed evaluation of environment condi-

tions in three U.S. Army field stations are presented.

Three field stations were evaluated: Kunia, Augsburg,
and Berlin. Results from a questionnaire administered

to over 600 people at all sites in three job types (opera-

tor, analyst, and administrative/other) are given which
indicate major concerns with conditions such as tem-
perature, lighting, space, furniture, equipment function-

ing, and general environmental quality. Physical data
obtained from measurements of over 270 workstations

indicated the presence of cold temperatures, low light

levels, reduced VDT screen contrast, glare, and dis-

tracting noises. The report provides the basic data
which support the concerns expressed by Headquar-
ters; namely, that field station personnel perform their

jobs under conditions likely to impair their effective-

ness. Suggestions for improving conditions are given

in a companion report by Rubin and Collins.

Military Operations, Strategy, &
Tactics
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Also available from Supt. of Docs. Sponsored by De-
fense Advanced Research Projects Agency, Arlington,

VA.
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mous Underseas Vehicles Project.

The objective of the MAUV project is to demonstrate
intelligent cooperative behavior in multiple autono-

mous undersea vehicles. The approach is to build a

control system architecture which will fully integrate

concepts of artificial intelligence and game theory with

those of modern control theory. The control system is

being designed to permit a team of cooperating intelli-

gent vehicles to compete against a team of cooperat-
ing intelligent opponents in a real-time dynamic envi-

ronment. Among the significant technologies being
pursued are: Real-time planning, using game theory

and value driven logic; Dynamic world modeling, using

multi-dimensional world maps and a real-time object

oriented database; Sensory data fusion, using egos-
phere representations, real-time model matching, and
stereo/motion integration; Multiplayer gaming.

General
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Using ultrasonic methods, between 295 and 4 K, the

authors studied the elastic properties of an Al-Li-Cu

alloy. Despite the alloy's remarkable ambient-tempera-
ture properties, the temperature dependence corre-

sponds closely to pure aluminum's. The authors give
results for both Young modulus and Poisson ratio.
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The paper summarizes the kinds of metrology require-

ments generated by modern defense technology, and
the NBS role in meeting those requirements.
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Kinetic crack effects in mica in nitrogen, air and water
environments are investigated. There are applied load-

ing thresholds below which the cracks close up and
heal. Significant hysteresis is observed during load-

unload-reload cycles. The results are Interpreted in

terms of the restraining influence of oscillatory attrac-

tive surface forces at the crack interface.
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The authors develop a generalized point approxima-
tion for binary solutions that have coupled mixing on
nonequivalent sites that may themselves be involved

in coupled ordering transitions. For omphacite pyrox-

ene solutions, ordering within the Ml sites is linked to

ordering within M2 sites, so that disordering occurs at

a single T(c) (critical temperature). In the authors
model, coupled ordering in omphacites is achieved
through both geometric and energetic parameters that

account for the difference in cation-cation coordination

number and the cross-site cation-pair-exchange
energy (Delta G sup 0). Although the model necessari-

ly neglects short-range order, calculated phase-dia-
gram topologies agree qualitatively with experiments
and TEM observations. Differing degrees of long-

range order are predicted at temperatures below T(c)

for unequal intrasite ordering energies. Asymmetric or

compositionally dependent functions for (Delta G sup
0) complicate phase-diagram topologies and increase
the possibility for stable coexistence of two ordered
phases.
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The report describes the work plan for a four-phase
study to determine the needs for and design details of

a national earthquake engineering research facility.

The need for data on the behavior of full-scale build-

ings and building components was recognized by the
National Research Council in the report 'Earthquake
Engineering Facilities and Instrumentation', which was
produced by the NRC ad hoc Committee on Earth-

quake Engineering Facilities and Instrumentation in

1984. The report discusses in detail the study NBS will

conduct in cooperation with the Federal Emergency
Management Agency, the National Science Founda-
tion, the United States Geological Survey, and other
agencies.

Mineral Industries
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The effect of obstructions in the gas flow on the ability

of water sprays to extinguish simulated gas well blow-
out fires was examined using test fires with natural gas
flow rates up to 35 MMSCF/D. The series of tests ex-
tends previous measurements of water spray extin-

guishment of simulated un-obstructed natural gas
blowout fires adding obstructions that would almost
certainly be present during accidents on actual plat-

forms. It was found that the presence of obstructions
in the gas flow increased the amount of water needed
to extinguish the fire compared to an un-obstructed
blowout fire. It is believed that an obstruction in-

creases air/gas mixing while at the same time it de-
creases water/gas mixing.

Soil Sciences
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The thermal conductivity of soils can vary in time and
space because of changes in moisture content, densi-

ty and/or soil type. Nevertheless, a majority of existing

computer models of the energy excfiange between
earth-contact structures and the surrounding soil do
not account for the variation in soil thermal conductivi-

ty. Constant values of soil thermal properties are often

used in these computer models. To achieve better

agreement between measured temperature fields and
heat fluxes and those predicted by computer models,
incorporation of the variation in soil thermal conductivi-

ty into the computer models will be necessary. The
paper discusses the factors that were found to affect

significantly the thermal resistivity (the reciprocal of

thermal conductivity) of soils and presents an ap-

proach for establishing the values of soil thermal resis-

tivity to be used when evaluating the energy exchange
between earth-contact structures and the surrounding

soil.
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Until recently, the best accuracy achievable in the

measurement of radiometric properties was limited by
the accuracy of the ultimate radiometric standard to

which the measurement could be traced. Since about
1980, however, there have been such dramatic im-
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provements in the accuracy of detector-based stand-

ards that this is no longer the case. These new radio-

metric standards are briefly reviewed in the paper, with

emphasis on the intercomparisons that demonstrate
their accuracy.
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The Born approximation is used to derive the plane-

wave scattering matrix for objects of low dielectric con-

trast. For general shapes a numerical integration over

the volume of the scatterer is required, but analytical

expressions are derived for a sphere, a circular cylin-

der, and a rectangular box (parallelepiped). The plane-

wave scattering-matrix theory is used to account for

the air-earth interface. Numerical results are presented
for the scattered near field and far field for plane-wave
excitation. The scattered fields are weak for low-con-

trast objects, but the near-field results have application

to electromagnetic detection of buried objects.

NUCLEAR SCIENCE &
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It is shown that the calculation of the muon sticking

probability requires the incorporation of the interplay of

the nuclear reaction dynamics with the three-body
Coulomb problem.
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The report contains the results of a research program
to determine the properties of materials that may be
used in cryogenic structures for the superconducting
magnets of magnetic fusion energy power plants and
prototypes. Its purpose is to facilitate their design and
development. The program was developed jointly by
the staffs of the National Bureau of Standards and the
Office of Fusion Energy of the Department of Energy; it

is managed by NBS and sponsored by DOE. Research

is conducted at NBS and at other laboratories through
subcontracts with NBS. Research results for 1987 are

presented in technical papers under five headings that

reflect the main program areas: Structural alloys.

Welding, Nonmetallics, Technology Transfer, and
United States-Japan Development of Test Standards.
Objectives and research highlights are summarized in

the introduction to each program area.
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A system has been developed for rapid measurement
of the torsional properties of organic-matrix composite
materials at temperatures from 4 to 295 K. It offers

ease of construction, simplicity of specimen design,

small specimen size, rapid specimen turnaround, and
low consumption of cryogens. In addition to providing

quantitative data on the modulus of rupture and of ri-

gidity, the strain-control feature facilitates analysis of

the stress-displacement curve in the region where
damage is occurring, providing useful information on
the influence of various parameters on the failure

mode. The system was optimized for rapid screening
of the influence of component variables on the per-

formance of electrical insulators required to function in

the cryogenic irradiation environment of superconduct-
ing magnets in magnetic fusion energy systems. How-
ever, it is also useful in studying the influence of cryo-

genic environment on unreinforced polymers and on
metals and alloys.
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The determination of the location and amount of an
isotope in a complex matrix of materials, termed Reso-
nance Neutron Radiography, has been applied to a va-
riety of nondestructive assay tasks in the fields of nu-
clear power, ordinance, industry, and agriculture.
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The authors propose a novel method for ultra-sensitive

isotope analysis that combines magnetic mass selec-
tion, resonant charge exchange neutralization, and
resonant laser Ionization. Their method attains very

high isotopic abundance selectivity by means of con-
tinuous multi-stage separation of ions stored in a small
ring. For the environmentally interesting case of (90)Sr
vs. (88)Sr, they estimate that sensitivity better than 10
to the -15th power for a throughput of 10 to the 13th
power atoms/s, and an efficiency (after the ion source)
greater than 10% are readily achievable.

Nuclear Instrumentation
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The document describes the alpha-particle calibration

services offered by the Radioactivity Group of the Na-
tional Bureau of Standards (NBS) (Scheduled Calibra-

tions; 43030C and 43040C; formerly 8.2H and 8.21).

The fundamental measurement quantities are defined,

the measurement approach is described (or reviewed),

and the operating procedures are described from the
point of view of the calibration technician or metrolo-
gist. The measurement uncertainties, and how they
are estimated, are described. Methods for maintaining

and assessing quality control, e.g., international com-
parisons, MQA programs, etc. are also briefly re-

viewed.
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The directory provides information about calibration

services for ionizing radiation survey instruments. Its

basic purpose is to tell the owner or user of a survey
instrument where a calibration might be obtained. After

introductory definitions of critical terms and a general
description of quality assurance programs, available

calibration services are listed. First, a summary of serv-

ices is provided in which companies are listed alpha-
betically by company name and also alphabetically by
state. Then a detailed list of services is provided for

each type of radiation used to perform a calibration:

alpha particles, beta particles, gamma rays, neutrons,

and X rays. The final list shows the name, address,
phone number, and person to contact for each compa-
ny included in the directory.
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A radiochromic solution, namely, 5 mmol/l solution of

hexahydroxyethyl pararosaniline cyanide and 17
mmol/l acetic acid in N,N-dimethylformamide, was
used as the liquid core of a 50 cm long liquid optical
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waveguide (OWG). It was this dosimetric assembly
whose absorbance both during and after the irradiation

has been measured by a simple design similar to one
recently described, containing the same radiochromic

dye in dimethyl sulfoxide (LED light source : OWG do-

simeter : neutral OWG : shielded photodiode). The be-

havior of this system in both a continuous gamma-ray
field ((60)Co) and a pulsed beam (x-ray converter with

a Febetron 707 electron accelerator) has now been
investigated. The sensitivity (absorbed dose readings

of 0.1 Gy plus or minus 4 percent) is discussed, as well

as the new experimental approach for improvement of

the optical absorbance measurements in continuous
and pulsed radiation fields.
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Solutions of leucocyanides of triphenylmethane dyes
in organic solvents are designed as stable reference
dosimeters for large radiation doses, with useful char-

acteristics, both for steady-state and pulsed radiation

fields. These radiochromic solutions may be used in

conventional glass ampules to cover the absorbed
dose range 100-10,000 kGy, when analyzed spectro-

photometrically at visible wavelengths at the maxima
of radiation-induced absorption bands. The radiation

chemical yields of dye formation (G-values) and molar
linear absorption coefficients of the dyes in several for-

mulations, with and without dissolved polymer and
weak oxidizing agents, are established. The most
stable formulation before and after irradiation consists

of new fuchsin cyanide in a mixture of dimethyl sulfox-

ide and triethyl phosphate containing small amounts of

acetic acid, p-nitrobenzoic acid and polyvinyl butyral.

The useful range of doses for this solution is 1 00-4,000
Gy when measured at 557 nm wavelength. The radi-

ation chemical yield, G-value for dye production, is

3.35 X 10 sup 15 molec J sup -1 (0.0055 micromol J

sup -1) and the value of the molar linear absorption
coefficient at this wavelength is 1 .32 x 10 sup 5 M sub -

1 cm sub -1.

Radiation Shielding, Protection, &
Safety
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An approximate procedure has been developed to

transform depth-dose distributions in simple slab tar-

gets so as to obtain the spatial distribution of dose in

spherical target configurations for space-shielding ap-
plications. Emphasis is placed on the determination of

electron and bremsstrahlung dose, which would other-

wise require more costly three-dimensional Monte
Carlo calculations. For the electron-bremsstrahlung
problems tested, results from the procedure require

only a fraction of the computer time and are found to

agree to within 10-20 percent as compared to direct,

three-dimensional Monte Carlo calculations.

Reactor Engineering & Nuclear Power
Plants
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Age, Degradation, Test methods. Defects, Electrical

insulation, Spectroscopy, Electric discharges.

Several types of test methods have been proposed for

detecting incipient defects due to aging in cable insula-

tion systems, none offering certainty of detecting all

possible types of defects. Some methods apply direct

detection of a defect in the cable; other methods
detect changes in electrical or non-electrical param-
eters from which inferences can be drawn on the in-

tegrity of the cable. The paper summarizes the first

year of a program conducted at the National Bureau of

Standards to assess the potential of success for in situ

detection of incipient defects by the most promising of

these methods.

OCEAN TECHNOLOGY &
ENGINEERING

Biological Oceanography
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Role of Biogenic Thiols in the Solubility of Sulfide
Minerals.
Final rept.,

D. Shea, and W. MacCrehan. 1988, 7p
Pub. in Science of the Total Environment 73, pi 35-1 41

1988.

Keywords: 'Thiols, 'Chemical analysis. Chromatogra-
phic analysis. Sulfur inorganic compounds. Sulfur or-

ganic compounds. Electrochemistry, Sediments,
Trace elements, Reprints, 'Marine environments.

Efforts to account for observed trace metal concentra-
tions in anoxic marine waters have had only limited

success due in pari to the lack of knowledge of the

identity and concentration of the organic sulfur com-
pounds that are present. There have been no previous
attempts to measure trace metals concentrations si-

multaneously with the inorganic and organic sulfur

species in marine waters. In addition to the conven-
tional methods for the determination of the inorganic

species, methods are being developed for the determi-

nation of the biogenic thiols and disulfides using an
HPLC separation coupled to selective electrochemical
detection. Preliminary results on the analysis from
anoxic sediment pore waters are presented. Current

thermodynamic models describing the solubility of sul-

fide minerals in anoxic marine waters are refined to in-

clude complexation of chalcophile trace metals by or-

ganic thiols.

General
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Lights of New York Harbor,
J. A. Worthey. Jun 88, 92p NBSIR-88/3807
Sponsored by Coast Guard Research and Develop-
ment Center, Groton, CT.

Keywords: 'Navigational lights. Luminous intensity,

Visibility, Measurement, Photometer, Spherical trigo-

nometry, 'New York Harbor.

The report presents measurements of shore lights of

the New York harbor area, taken from three observa-
tion points. In particular, measurements were made of

the illuminance at the observation point due to distant

lights, considered to be point sources. This is a meas-
ure of point source intensity appropriate to the situa-

tion, and quantifies what a mariner will see sailing into

or out of New York harbor at night. The measurements
are of interest because lights on shore make it hard to

see the lights maintained by the U.S. Coast Guard as
aids to navigation. One conclusion is the most of the
interfering lights are high-pressure sodium vapor
lamps used to light the streets, roads, and docks. The
distributions of the lights in intensity, position, and
color are presented graphically.

PHOTOGRAPHY &
RECORDING DEVICES

Photographic Techniques &
Equipment
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PB88-193883 Not available NTIS
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Development of an Intensified Digital Line Camera
System for Real-Time Line Measurements in Tur-
bulent Flows.
Final rept.,

W. M. Pitts. 1985, 4p
Pub. in Chemical and Physical Processes in Combus-
tion, p82.1 -82.4 1985.

Keywords: 'Concentration(Composition), 'Turbulent
flow, 'Cameras, Real time operations, Rayleigh scat-

tering. Propane, Reprints.

The development of a real-time, intensified, digital line

camera system is described. The effectiveness of the

camera is demonstrated by recording the real-time

concentration fluctuations which occur within a turbu-

lent flow of propane into a slow coflow of air. Rayleigh

light scattering is used as the concentration probe.

Recording Devices

801,136
PB88-169537 PC A09/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Statistical Engineering Div.

Evaluation of a Copy Prevention Method for Digital

Audio Tape Systems,
B. A. Bell, G. N. Stenbakken, D. R. Flynn, D. J.

Evans, and E. D. Burnett. Feb 88, 189p NBSIR-88/
3725
Color illustrations reproduced in black and white.

Keywords; 'Digital recording, 'Tape recording,

*Reproduction(Copying), Protection, Music, Perform-

ance evaluation. Audio recording.

The National Bureau of Standards in response to re-

quests from the U.S. Congress tested a system de-

signed to prevent unauthorized copying by digital

audio tape (DAT) recorders of suitably encoded audio

recordings. The system, designed by CBS Records, fil-

ters out a narrow range of frequencies from the spec-

trum of the original sound in the region of 3840 Hz,

thereby encoding the material with a 'notch' in the fre-

quency spectrum so that a DAT recorder equipped
with the system's decoding circuitry can sense the
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presence of a prescribe notch in the spectrum and in-

hibit recording. The congressional questions and the

NBS conclusions are: (1) Does the copy prevention

system achieve its purpose. NBS Conclusion: The
system does not achieve its stated purpose; (2) Does
the system diminish the quality of the prerecorded ma-
terial into which the notch Is inserted. NBS Conclusion:

The system's encoder alters the original electrical

signal. For some listeners for some selections, the re-

sults in a discernible difference between prerecorded
notched and unnotched material; (3) Can the system
be bypassed and, if so, how easily. NBS Conclusion:

The copy prevention system can be bypassed easily.

PHYSICS

Acoustics
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Backprojection Reconstruction of Random Source
Distributions.

Final rept.,

S. J. Norton, and M. LInzer. 1987, 9p
Pub. in Jnl. of Acoust. Soc. Am. 81, n4 p977-985 Apr
87.

Keywords: 'Acoustic fields. Ultrasonic radiation.

Sources, Algorithms, Reprints, Image reconstruction.
Inverse problems, Backprojection.

A new approach to reconstructing intensity images of

random source distributions is described. The tech-
nique requires multiple detecting transducers sur-

rounding the source region, and employs a filtered-

backprojection algorithm, similar in principle to that

used in x-ray tomography, to process the detected
source radiation. The detected signals from transducer
pairs are cross-correlated prior to backprojection.

Fluid Mechanics
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PB88-174776 Not available NTIS
National Bureau of Standards (NEL), Galthersburg,
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Thermodynamic Behavior of Supercritical Fluid
Mixtures.
Final rept.,

J. M. H. Levelt Sengers, G. Morrison, G. Nielson, R.
F. Chang, and C. M. Everhart. 1986, 13p
Pub. in International Jnl. of Thermophyslcs 7, n2 p231-
243 Mar 86.
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Thermodynamic properties, Thermophyslcal proper-
ties, Critical point. Reprints, "Supercritical fluids.

The recent surge of Interest In supercritical extraction
has brought the unusual properties of supercritical
mixtures Into the focus of attention. The authors dis-

cuss some of the properties of binary mixtures in a
range around the gas-liquld critical line from the point
of view of supercritical solubility. The general thermo-
dynamic relationships that govern the enhancement of
supercritical solubility are readily derived by a mathe-
matical method Introduced by Ehrenfest. The en-
hancement is governed by a strong divergence (1)
centered at a critical end point. They give the classical
and nonclassical power-law behavior of the solubility

along the experimental paths of constant temperature
or pressure.
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Thermodynamic Anomalies in Supercritical Fluid

Mixtures.
Final rept.,

G. Morrison, J. M. H. Levelt Sengers, R. F. Chang,
and J. J. Christensen. 1985, 19p
Pub. in Supercrit. Fluid Technol., v3 p25-43 1 985.
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The authors use thermodynamic stability consider-

ations, the Gibbs-Konowalow rule and properties of

dilute near-critical mixtures to explain the striking fea-

tures of the excess enthalpy versus composition
curves studied along Isotherm-isobars by Christensen
and coworkers for a number of supercritical binaries.

They show that knowledge of the supercritical enthal-

py is essential for an understanding of supercritical sol-

ubility.

801, 140
PB88-192281 PC A08/MF A01
California Inst of Tech., Pasadena. Guggenheim Jet
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Gravity Currents with Heat Transfer Effects,

M. V. Chobotov, E. E. Zukoski, and T. Kubota. Dec
86, 175p NBS/GCR-87/522
Grant NANB-6-D0638
Sponsored by National Bureau of Standards (NEL),
Galthersburg, MD. Center for Fire Research.

Keywords: "Heat transfer, "Fluid flow, "Gravity, "Cur-
rents, "Fires, Models, Entralnment, Adiabatic condi-
tions. Computer programs.

A two part experimental study of gravity currents flow-

ing In horizontal channels is performed. The first of

these examines adiabatic aqueous flows, and the
second, heat transferring gaseous currents. A model
of gravity current entralnment Is presented. The ef-

fects of viscosity are examined in the transition from
constant velocity flow to a decelerating, viscous domi-
nated flow regime. To examine the effects which the
reduction of buoyant forces due to heat loss has on
gravity current flow, heated gaseous flows In another
experimental facility are studied. Front velocities, layer

thicknesses, wall heat fluxes, layer velocity and tem-
perature profiles, and qualitative flow characteristics

are recorded. The thermal front, with Its constant
channel-ceiling-temperature boundary condition, is

found to decelerate as it moves downstream, while the
layer thickness is seen to Increase. Layer Richardson
number is found to be constant along the steamwise
direction of the flow, and an empirical relation of Nus-
selt number versus Reynolds number is obtained. Free
convection In the form of logitudinal roll cells Is shown
to promote the high levels of heat transfer measured.
A flow modeling scheme based on experimental ob-
servations is also developed.
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PB88-193867 Not available NTIS
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Nonclassical Description of (Dilute) Near-Critical
Mixtures.
Final rept.,

J. M. H. Levelt Sengers, R. F. Chang, and G.
Morrison. 1985, 22p
Pub. In ACS (American Chemical Society) Symposium
Series 300, pi 10-131 1985.

Keywords: "Critical flow. Fluids, Mixtures, Thermody-
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Reviewed is the nonclassical thermodynamic behavior
of pure fluids and fluid mixtures particularly dilute ones,
near critical points. For one-component fluids, accu-
rate nonclassical formulations of the critical region are
available. Incorporating the vapor-liquld asymmetry as
well as corrections to scaling. Empirical techniques for

switching from classical to critical behavior have been
worked out. The fundamental solution of the crossover
problem has advanced to the point that application to

one-component fluids is near. For binary mixtures a
nonclassical formulation is available for the one-and-
two-phase regions mixtures with continuous critical

lines. A variety of nonclassical models have been used
to represent coexisting phases. No attempts have
been made to devise crossover functions.
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Coherency Strain Induced Migration of Liquid
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Blendell, and Y. J. Baik. 1986, 13p
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A theory for migration of liquid films between crystals
that are not in chemical equilibrium with the liquid is

developed. The migration velocity is expressed in

terms of well-defined physical parameters assuming
local equilibrium at the solid-liquid interfaces. The prin-

cipal factors causing material from one grain to dis-

solve and deposit on the other are coherency stresses
due to compositional inhomogeneity. The initiation of

migration is attributed In part to the elastic anisotropy.
Loss of coherency at a grain surface on either side of a
liquid film leads to steady state migration by dissolution

of a coherent layer and grovrth of an incoherent one.
Series of critical experiments have been performed to

demonstrate that the liquid film migration arises from
coherency strain. By changing the initial and final com-
positions, the coherency strain in ternary alloys are
varied independently of the free energy of mixing. By
applying liquid phase sintering techniques to Mo-Ni
base ternary alloys, it is demonstrated that migration
ceases as the coherency strain is reduced.

801,143

PB88-238506 Not available NTIS
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Thermally Induced Flow in a Confined Fluid. 1.

Theoretical Concepts.
Final rept.,

V. Arp, and J. M. Persichetti. 1987, lOp
Pub. in International Communications Heat Mass
Transfer 14, n5 p567-576 1987.
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fer. Perturbation, Acoustic velocity. Transient re-

sponse. Reprints.

Heat transfer to a radially confined, compressible fluid

Is shown to Induce large axial velocities. When ex-

pressed as a local, instantaneous Reynolds number,
the velocity reaches 100,000 in one numerical exam-
ple, seriously perturbing the radial velocity profile and
the heat transfer process itself. The paper emphasizes
sonic velocity effects In the analysis of the problem.
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Static Structure Factor of a Soft Sphere Liquid
Under Shear.
Final rept.,
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Soft sphere liquids.

An expansion for the structure factor of a simple liquid

undergoing planar Couette flow Is extended to tensor
rank four. The coefficients are evaluated by the meth-
ods of nonequilibrium molecular dynamics (NEMD) for

a soft sphere fluid at 7/8 of its freezing density. Intensi-

ty plots are constructed, and it is shown that the fourth

rank contribution to the structure factor is significant

for a reduced shear rate of one.
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Thermally Induced Convection in Narrow Chan-
nels. 2. Experimental Results for Refrigerant 113.
Final rept.,

J. M. Persichetti, W. G. Steward, and V. Arp. 1987,
12p
Pub. in International Communications In Heat and
Mass Transfer 14, p687-698 1987.
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Sudden heating of a fluid in a tube or narrow channel
induces localized pressure gradients and transient

flow which can significantly affect the heat transfer

rate. Experiments with a long, pulse-heated tube con-

taining refrigerant 1 1 3 produced induced flow as well

as pressure oscillations. The paper presents experi-

mental results, and analyses of the system.
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International Temperature Scales.
Final rept.,

B. W. Mangum. 1988, 4p
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This gives a very brief history of thermometry and tem-
perature scales, especially the internationally-agreed-

upon scales, and describes the new International Tem-
perature Scale (ITS-90) that is to be implemented on 1

January 1990.
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Numerical Method for Acoustic Oscillations in

Tubes.
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A numerical method to obtain the neutral curve for the

onset of acoustic oscillations in a helium-filled tube is

described. The tube might be inserted in a helium
dewar. The problem is modeled by a second order, or-

dinary differential eigenvalue problem for the pressure
perturbation. The numerical method to find the eigen-
values and track the resulting points along the neutral

curve is tailored to the problem. The results show that

a tube with a uniform temperature gradient along the

tube is much more stable than one where the tempera-
ture suddenly jumps from the cold to the hot values in

the middle of the tube.

Optics & Lasers
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Since its inception in 1976, the OTDR has developed
rapidly into one of the most widely used and versatile

test instruments for diagnostics in optical fiber commu-
nication systems. However, performance evaluation of

these devices and related standards issues have
lagged behind the technical development of the instru-

ment itself. In the report the authors review some of

the issues related to the specification and assurance
of optical time-domain reflectometer (OTDR) perform-
ance. These include selection of appropriate perform-
ance parameters, definition of terms, test procedures,
measurement difficulties, and use of standard refer-

ence fibers. Some recommendations are given for an
OTDR calibration program.
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Contents: The NBS scale of spectral irradiance; Radio-
metric calibrations of portable sources in the vacuum
ultraviolet; Grid plate calibration at the National Bureau
of Standards; Phase meter calibration at NBS; The ap-

plication of flame spread theory to predict material per-

formance.
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The paper describes the measurement methods and
the instrumentation used in the realization and transfer

of the NBS scale of spectral irradiance. The basic
measurement equation for the irradiance realization is

derived. The spectral responsivity function, linearity of

response, and 'size of source' effect of the spectrodio-

meter are described. The analysis of sources of error

and the estimates of uncertainty are described. The
assigned uncertainties (3 sigma level) in spectral irradi-

ance range from 2.2% at 250 nm to 1 .0% at 654.6 nm
to 6.5% at 2400 nm.
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The radiometric calibration program carried out by the

vacuum ultraviolet radiometry group in the Atomic and
Plasma Radiation Division of the National Bureau of

Standards is presented in brief. Descriptions are given
of the primary standards, which are the hydrogen arc

and the blackbody line arc, and the secondary stand-

ards, which are the argon mini- and maxi-arcs and the

deuterium arc lamp. The calibration methods involving

both spectral radiance and irradiance are then dis-

cussed, along with their uncertainties. Finally, the cali-

bration services are delineated in an appendix.
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The authors discuss a technique for nonlinear Raman
spectroscopy which uses two, orthogonally-polarized,

frequency-degenerate pump waves whose relative

phase is modulated. A phase modulated signal wave

results from the mixing of the pump waves and a probe
wave via the third-order, nonlinear susceptibility (chi

sup 3). Heterodyne detection of the signal wave yields

signals linear in (chi sup 3), allows-shot-noise-limited
sensitivities. Expressions for signal voltages are de-
rived, and typical spectra are quantitatively analyzed.
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Infrared Spectrum of GeO.
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The high temperature infrared spectrum of the v=1
sequence of GeO has been investigated from 882 to

955 cm(-1) with a tunable diode laser spectrometer.
Transitions from (70)Ge(16)0, (72)Ge(16)0,
(73)Ge(16)0, (74)Ge(16)0 and (76)Ge(16)0 were
measured for vibrational transitions from v = 1-0 to

v = 6-5 and fit to a single set of 8 Dunham potential

coefficients.
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Doppler-free two-photon transitions in alkali metals
have been suggested as precise reference lines for

laser wavelength calibration. The authors have made
new measurements of the (85)Rb 5s-ns transitions

(n = 14-50) with estimated accuracy better than 1 part

in 100 million. The wavelength of our dye laser was
measured by using classical Fabry-Perot interfero-

metry. Their results differ systematically from the most
precise previous measurements which were made by
using a traveling Michelson wavemeter. The observed
discrepancies cannot be explained by known system-
atic shifts of the Rb levels in the thermionic diode de-

tectors employed in both experiments. They have con-
firmed the accuracy of our interferometric wavelengths
by measuring Doppler-free saturated absorption lines

in (127)12. These results raise questions about the ac-

curacy of recent Rydberg state measurements in Li, K,

Rb, and Cs which were calibrated with respect to the

previous measurements of the (85)Rb 5s-ns transi-

tions.
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The spectral distribution of the output of a multimode
laser is extremely sensitive to narrow-band absorption,

gain, or light injection. The authors demonstrate redis-

tribution in such output spectra to depend on the time

delay of the injection. The effect seems to be useful for

spectrally resolved detection of weak light signals.
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The authors investigate the sensitivity limit of absorp-

tion spectroscopy. An experiment is described in

which the decrease in transmitted light intensity that is

due to absorption by a single, electromagnetically con-

fined atomic ion is observed.
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J. Sugar, V. Kaufman, and W. L. Rowan. 1987, 4p
Sponsored by Department of Energy, Washington, DC.
Office of Magnetic Fusion Energy, and Naval Re-
search Lab., Washington, DC.
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Keywords: 'Arsenic, 'Bromine, 'Copper, Gallium, Ger-
nanium, Isoelectronic sequence. Krypton, Molybde-
num, Reprints.

New measurements for the transitions 3s(2)(1)S0-
3s3p(1)(3)P(1) in the Mg I isoelectronic sequence and
for 3s(2)3p(6)(1)S0-3s(2)3p(5)3d(1)P(1) and (3)D(1) in

the Ar I sequence are given for most of the elements
from Cu to Mo. These measurements are compared
with uniformly scaled relativistic Hartree-Fock calcula-

tions, and the wavelength differences are fit to a con-
tinuous function from which new smoothed values are
derived with an estimated uncertainty of -I- or - 0.005
Angstroms.
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PB88-177423 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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In I Isoelectronic Sequence: Wavelengths and
Energy Levels for Xe VI Through La IX.

Final rept.,

V. Kaufman, and J. Sugar. 1987, 3p
Sponsored by Department of Energy, Washington, DC.
Office of Magnetic Fusion Energy.
Pub. in Jnl. of the Optical Society of America B 4, n12
pi 924-1 926 Dec 87.

Keywords: 'Barium, 'Cesium, Energy levels. Lantha-
num, Wavelengths, Xenon, Reprints.

Spectra of Xe, Cs, Ba, and La produced with a high-
voltage spark discharge were observed photographi-
cally with the National Bureau of Standards 10.7-m
normal- and grazing-incidence spectrographs. Identi-

fied lines of the In i isoelectronic sequence were used
to determine the energy levels of the 5s{2)5p, 5s5p(2),
5s(2)5d, and 5s(2)6s configurations. Their interactions
with unobserved configurations that include a 4f elec-
tron are discussed. Fitted values of the radial energy
integrals were determined from the known levels.
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PB88-177548 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Dosimetry of Steady-State Gamma Rays or Pulsed
X-rays Using Liquid-Core Optical Waveguides.
Final rept.,

B. B. Radak, W. L. McLaughlin, M. G. Simic, and W.
Warasawas. 1987, 9p
Pub. in Radiation Physics and Chemistry 30, n4 p243-
251 1987.

Keywords: 'Dosimetry, 'Flash photolysis. Gamma ra-

diation. Reprints, Liquid core fiber optics. Optical wa-
veguides. Pulsed beams.

A liquid-core optical waveguide (OWG) sensor of ioniz-

ing radiation can be used for dosimetry over broad ab-
sorbed-dose ranges, by means of a relatively simple
experimental arrangement. The analyzing visible light

from one of several narrow wavelength-band sources
at the proximal end of the OWG is propagated effi-

ciently through a tightly coiled waveguide containing a

radiochromic solution. The solution constitutes the

sensor and attenuates the measuring light according
to the simple Beer-Lambert relationship, where in-

creases in the optical absorbance, measured photo-
metrically at the distal end of the OWG, are proportion-

al to the concentrations of the radiation-induced ab-

sorbing species (dye molecules), which in turn are pro-

portional to the absorbed dose in the sensor. When
the analyzing light is of broad spectral distribution, the

absorbance vs dose relationship becomes sublinear.

The apparatus may be adapted either to the spectro-

photometric measurement of absorbed dose rate or in-

tegrated absorbed dose during gamma radiolysis or to

dosimetry in the pulse radiolysis or flash photolysis of

radiation-stimulated chromophores. The OWG princi-

ple works with any transparent liquid or gel sensor held

as the core material of a flexible plastic tubing, whose
refractive index is less than that of the light-propagat-

ing core.
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Scanning Tunneling Microscopy (STM) of a Dia-

mond-Turned Surface and a Grating Replica.
Final rept.,

R. A. Dragoset, and T. V. Vorburger. 1987, 5p
Pub. in SPIE (Society of Photo-Optical Instrumentation

Engineers) 749-Metrology: Figure and Finish, p54-58
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Keywords: 'Surface roughness, 'Optical measure-
ment, Gratings(Spectra), Mirrors, Metrology, Compari-
son, Turning(Machining), Diamonds, Reprints, Scan-
ning tunneling microscopy.

The technique of scanning tunneling microscopy has
been applied to topographic mapping of two optical

surfaces - a ruled grating replica and a diamond-
turned gold mirror. By taking measurements with both

a scanning tunneling microscope and a conventional
stylus instrument, the authors have compared profiles

and power spectral density (PSD) functions calculated
from the profiles of a grating replica. Furthermore, sur-

face structure was observed and PSD's were calculat-

ed for a diamond-turned surface measured with a
STM. No structure was detected by the stylus instru-

ment due to the spacing of the grooves on the dia-

mond-turned sample. These measurements yield in-

formation necessary to gaining a better understanding
of the diamond-turning process.
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PB88-188495 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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Frequency Stabilization of Semiconductor Lasers
by Resonant Optical Feedback.
Final rept.,

B. Dahmani, L. Hollberg, and R. Drullinger. 1987, 3p
Pub. in Optics Letters 1 2, n1 1 p876-878 Nov 87.
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Stabilization, Line width. Feedback, Reprints.

With simple optical geometnes, a separate resonant
Fabry-Perot cavity can serve as an optical feedback
element that forces a semiconductor laser automati-
cally to lock its frequency optically to the cavity reso-
nance. This method is used to stabilize laser frequen-
cies and reduce linewidths by a factor of 1000 from 20
MHz to approximately 20 kHz.
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PB88-1 89329 Not available NTIS
National Bureau of Standards (NML), Washington, DC.
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High-Resolution Measurements of the (nu sub 2)
Band of HN03 and the (nu sub 3) Band of trans-
HONO.
Final rept.,

A. G. Maki. 1988, 8p
Pub. in Jnl. of Molecular Spectroscopy 127, pi 04-1 11

1988.
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New tunable diode laser measurements of the upsil-

on2 band of HN03 from 1688 to 1737 cm-1 are used
to derive an improved set of rovibrational constants.

When these constants are used to calculate the spec-
trum in the region from 1 660 to 1 750 cm-1 the calculat-

ed spectrum matches very closely the observed spec-
trum in both line position and relative intensity. Im-

proved rovibrational constants are also reported for

the upsilonS band of trans-HONO as a result of diode
laser measurements in the region 1222 to 1266 cm-1.
The subbands with Ka = 10 thru 14 show signs of a
weak perturbation that systematically displaces the
transitions by small amounts (up to 0.05 cm-1 ).
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Direct Comparison of Mechanical and Optical
Measurements of the Finish of Precision Machined
Optical Surfaces.
Final rept.,

E. L. Church, T. V. Vorburger, and J. C. Wyant. 1984,
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Pub. in Proceedings of SPIE (Society of Photo-Optical
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icon, Comparison, Turning(Machining), Diamonds, Re-
prints, Interferometry.

The paper compares two methods of measuring the
finish of precision-machined optical surfaces: the order
and well-established use of a mechanical stylus gauge
(Talystep) and the recently developed optical tech-
nique based on interference microscopy (Wyko NCP).
Results are found to be in good quantitative agree-
ment for both random and periodic surface features
providing appropriate filtering procedures are included
in the data analysis to account for the differing transfer

functions and bandwidths of the two measurement
techniques. These results affirm the use of these tech-

niques for the quantitative measurement and specifi-

cation of machined optical-surfaces.
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Measurements of Roughness of Very Smooth Sur-
faces.
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Pub. in Annals of the CIRP 36, n2 p503-509 1 987.

Keywords: 'Surface roughness, 'Optical measure-
ment. Optical equipment. Metrology, Profiles, Resolu-
tion, Reprints, Scanning tunneling microscopy.

The paper reviews the rapid developments in profiling

techniques for the measurement of roughness of very

smooth surfaces, particularly those used in optical

components. Three classes of techniques are dis-

cussed: stylus methods, optical profiling, and scanning
tunneling microscopy (STM); and key factors are the
vertical and lateral ranges of the various instruments.

In the field of optical profiling, the authors have seen
the development of at least four types of unique instru-

ments with vertical resolution of 0.1 nm or less, slightly

superior to that of the stylus instrument. However, the

latter still seems to have superior lateral resolution. By
comparison, STM has atomic lateral resolution and su-

batomic vertical resolution, so it is a revolutionary ad-
vance in surface profiling for certain applications.
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Gray Scale of Diffuse Reflectance for the 250-2500
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A gray scale of diffuse reflectance for the wavelength
range 250-2500 nm has been developed in 16 reflec-

tance levels ranging between approximately 3 percent
and 90 percent. The gray scale is produced by a proc-

ess in which mixtures of carbon black and polytetra-

801,165 131
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fluoroethylene (PTFE) resin are sintered at a tempera-
ture of 370 C.

801, 166
PB88-190210 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Sintered Mixtures of Phosphors in Polytetrafluor-

oethylene (PTFE) Resin for Fluorescence Stand-
ards.
Final rept.,

V. R. Weidner, R. (^/lavrodineanu, and K. L. Eckerle.

1986, 2p
Pub. in Applied Optics 25, n6 p832-833 1986.

Keywords: Reprints, 'Fluorescence, Emission spectra,

Phosphors, 'Polytetrafluoroethylene, Sintering.

Sintered mixtures of phosphors in polytetrafluoroethy-

lene (PTFE) resin are being prepared and analyzed for

possible use as standards for fluorescence measure-
ments. The inorganic phosphors exhibit emission
spectra in the blue, green, yellow, and orange wave-
length regions of the visible spectrum. When com-
bined with the PTFE powder and sintered at 370 C,

these components form a durable fluorescent materi-

al. These materials are stable when exposed to ultra-

violet radiation. NBS is continuing the analysis of the

sintered specimens to include investigations into the

effects of phosphor concentration, and variations in

excitation wavelengths on the emission spectra.
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Proposal for FEL (Free Electron Lasers) Experi-
ments Driven by the National Bureau of Standards
CW Microtron.
Final rept.,

C. M. Tang, P. Sprangle, S. Penner, B. M. Kincaid,

and R. R. Freeman. 1986, 5p
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Pub. in Proceedings of International Conference on
Free Electron Lasers (7th), Tahoe City, CA., Septem-
ber 8-1 3, 1985, P278-282 1986.
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'Free electron lasers, Microtrons, US NBS, Visible ra-

diation.

The authors propose FEL experiments driven by the

racetrack microtron (RTM), which is under develop-
ment at the National Bureau of Standards (NBS). The
authors also propose accelerator up-grades to in-

crease the peak current and to recover a significant

part of the electron beam energy. Low gain calcula-

tions indicate that the FEL can oscillate at the funda-
mental wavelength ranging from 0.15 micrometer to

100 micrometers. Experiments are outlined to gener-
ate harmonic in the XUV.
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PB88-198007 Not available NTIS
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Revisions in La XI and La XII Based on Compari-
son with Scaled Hartree-Fock Calculations.
Final rept.,
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Pub. in Jnl. of the Optical Society of America B 5, p730
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Calculations of transitions in the Pd I and Ag I isoelec-

tronic sequences prompted reclassification of three

lines of La XI and La XII.
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PB88-198866 Not available NTIS
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Dark-Field Microscopy of Transparent Objects
with a Bright-Field Objective.
Final rept.,

A. W. Hartman. 1988, 2p
Pub. in Review of Scientific Instruments 59, n3 p502-
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py-

Described is a simple modification of a standard bright-

field objective to produce dark-field imagery of trans-

parent objects.
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US NBS.

A silicon-photodiode-based radiometer is supplied to

transfer the calibration of absolute spectral response
in units of A/W (Amperes/Watt) and A sq cm/W in the

250 to 1064 nm region of the spectrum. The radiome-
ter is also characterized for linearity over the four-

decade range of the amplifier gain settings. Also in-

cluded with the radiometer are components and a pro-

cedure for measurement error diagnosis. The methods
for obtaining and using this calibrated radiometer are

described, as well as the calibration and characteriza-

tion procedures used at NBS.
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Safety Color Appearance Under Different lllumin-
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The present report provides data on the color appear-
ance and physical measurements of 58 safety color

samples viewed under each of seven light sources.
Ten observers participated in an experiment which de-

termined the accuracy with which different color sam-
ples could be identified under sources which varied in

spectral composition. The seven light sources includ-

ed incandescent, cool white fluorescent, clear mercu-
ry, metal halide, metal halide-high pressure sodium
mix, high pressure sodium, and low pressure sodium.
Color samples included ones for safety red, orange,
yellow, green, blue, purple (magenta), brown, white,

gray, and black of several different types including or-

dinary, fluorescent, retroreflective, and retroreflective

fluorescent. Analysis of the data indicated that the
standard ANSI (American National Standards Institute)

samples were often not identified accurately under
many of the sources studied, with particularly poor per-

formance for the two sodium sources and clear mercu-
ry. Specifications are given for a new set of samples
that were identified more accurately under all seven
sources and which showed a greater gamut of color-

ation in a uniform color space for all sources.
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Frequency Stability Measurements on Polariza-
tion-Stabilized He-Ne Lasers.
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Polahzation(Waves), Reprints.

The authors present detailed stability measurements
on six He-Ne lasers which have been stabilized by
matching the intensity of the two orthogonal polariza-

tion modes. The frequencies of five different lasers
were closely monitored for 1 month. Another laser was
studied for 2 yr. All the lasers exhibited a stability of 1

part in 10 billion over the periods of about an hour and
better than 1 part in 100 million over 1 yr. An absolute
accuracy of about 1 part in 1 0 billion can be attained by
interpolating the linear drift between calibrations per-
formed 6 months to 1 yr apart. These 1-mW lasers are
rugged and simple to operate.
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Various engineering and phenomenological aspects of

the radio frequency discharge source for atomic hydro-
gen used in the masers have been investigated theo-
retically and experimentally to provide a base for mini-

mizing the size of the source and its power consump-
tion. A scheme and detector have been devised, per-

mitting absolute detection of the atomic beam, and an
atom-atom surface recombination theory was devel-

oped, applicable to the detector as well as to the walls
of the discharge vessel. A self-starting radio frequency
circuit, allowing as little as 0.1 W power consumption
by the atom source, has been developed.
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Spectra of Highly-Ionized Atoms.
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Recent work on the spectra of laser-produced plas-

mas and tokamaks has led to the observation of long

sequences of isoelectronic ions extending to very high

ionic charge states. The measurements of the wave-
lengths and energy levels provide data that are impor-

tant for the development of x-ray lasers. In addition to

contributing to a knowledge of the energy levels and
transitions of possible lasing media, the data provide

reference lines for wavelength calibration of x-ray laser

experiments and reference data for testing theoretical

methods used for predicting the properties of lasing

ions.
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RF Linac Based Free Electron Lasers.
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An RF linear accelerator is a good choice for the elec-

tron beam source in a short wavelength FEL because
of the relative ease of achieving high energy while

maintaining small transverse omittance and energy
spread. The electrical efficiency of RF linac FELs can
be very high compared to other types of lasers, and it

can be further improved by recapturing a large fraction

of the energy of the electron beam after it has passed
through the FEL.
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The Seventeenth Annual Symposium on Optical Mate-

rials for High-Power Lasers (Boulder Damage Sympo-
sium) was held at the National Bureau of Standards in

Boulder, Colorado, October 28-30, 1985. The Sympo-
sium was divided into sessions concerning Materials

and Measurements, Mirrors and Suilaces, Thin Films,

and Fundamental mechanisms. As in previous years,

the emphasis of the papers presented at the Symposi-

um was directed toward new frontiers and new devel-

opments. Particular emphasis was given to materials

for high-power apparatus. The wavelength range of

prime interest was from 1 0.6 micrometers to the ultra-

violet region. Highlights included surface characteriza-

tion thin film-substrate boundaries, and advances in

fundamental laser-matter threshold interactions and
mechanisms.
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Optical Microscope Imaging Lines Patterned in
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A monochromatic waveguide model that can predict

the optical microscope images of line objects with arbi-

trary edge geometry is presented. The lines may be
patterned in thick layers, including multilayer structures

with sloping, curved, and undercut edges; granular

structures such as lines patterned in polysilicon; and
asymmetric objects. The model is used to illustrate the
effects of line edge structure on the optical image.
Qualitative agreement with experimentally obtained
optical image profiles is demonstrated. Application of

the model to studying the effects of variations in layer

thickness and edge geometry on linewidth measure-
ments made at different stages of manufacturing inte-

grated-circuit devices is discussed.
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The main task of the paper is to identify a number of

physical problems that must be successfully ad-
dressed to achieve stabilized laser linewidths well

below 1 Hz. After presentation of the basic stability

characteristics of available laser sources, the authors
show that if any of these lasers were optimally locked
to a high-finesse Fabry-Perot cavity it would be theo-
retically possible to obtain a laser linewidth in the milli-

hertz domain. Problems of optical feedback, modula-
tion waveform errors, mechanical support and isola-

tion of the reference cavity, thermal stabilization of the
environment, etc. are considered, and interim solu-

tions are discussed. Experimentally, locking accuracy

to successive cavity orders of less than 2 X .00001

linewidths (+ or - 1 .5 Hz) was achieved; mirror birefrin-

gence pulled the lock point approximately 10-fold

more. Relative phase coherence between two inde-

pendent lasers locked onto adjacent cavity orders was
preserved for 8 sec, corresponding to a linewidth of

each optical source of about 50 mHz.
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By using the concept of stochastic excitation, a multi-

channel optical spectrometer was developed with an
inherent spectral resolution in the kilohertz domain.
Stochastic optical fields are obtained by phase modu-
lating a frequency-stabilized Ar(1 +) laser with a pseu-
dorandom t)inary sequence. This sequence is charac-

terized by an autocorrelation time of 5 nsec, with a re-

sulting excitation bandwidth of approximately 200
MHz. A signal related to an optical free-induction

decay is obtained after cross correlating the response
of the system with the time-delayed stochastic excita-

tion sequence. The performance of the spectrometer
was demonstrated by observing Doppler-free transi-

tions of molecular iodine.
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The authors have used stored ion methods to improve
resolution and sensitivity in optical spectroscopy.
Single atomic ions have been confined by electric and
magnetic fields, cooled by laser radiation pressure to

temperatures on the order of 1 mK, and probed spec-
troscopically with narrowband lasers. The absorption
resonance of a single Hg(1 -i-) ion has been observed
by a decrease in the transmitted light intensity. An ul-

traviolet transition in Hg(1 -i-) has been observed with a
linewidth of only 3 kHz. Quantum jumps to and from
metastable levels of Hg(1 +) have been observed and
used to determine radiative decay rates and to infer

the existence of photon antibunching. Quantum jumps
have also been observed in single Mg(1 +) ions.
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Frequency Measurements of Far Infrared
(12)CH30H Laser Lines.
Final rept.,

E. C. C. Vasconcellos, J. Wyss, and K. M. Evenson.
1987, 5p
Pub. in International Jnl. of Infrared and Millimeter

Waves 8, n6 p647-651 Jun 87.

Keywords: "Frequency measurement. Far infrared ra-

diation, Submillimeter waves, Optical pumping. Carbon
dioxide lasers. Continuous radiation,

Polarization(Waves), Reprints, "Laser radiation,

"Methyl alcohol lasers. Waveguide lasers.

The authors have measured the frequencies of 12
known and 3 new submillimeter laser lines obtained by
pumping (12)CH30H with a cw-waveguide C02 laser

in a Fabry-Perot FIR resonator. The authors have also

measured the relative polarization and the pumping
C02 frequency offset for each line.
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Also available from Supt. of Docs. See also PB88-
248323. Library of Congress catalog card no. 88-

600571 . Prepared in cooperation with American Socie-
ty for Testing and Materials, Philadelphia, PA., Office

of Naval Research, Arlington, VA., Department of

Energy, Washington, DC, and Defense Advanced Re-
search Projects Agency, Arlington, VA.

Keywords: "Optical materials, "Meetings, Optical

equipment. Thin films. Optical properties, Substrates,

Coatings, "High power lasers, "Laser damage.

The Proceedings contain the papers presented at the

Eighteenth Symposium on Optical Materials for High
Power Lasers held at the National Bureau of Stand-
ards in Boulder, Colorado, on November 3-5, 1 986.
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Technical Digest-Symposium on Optical Fiber
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SP-748
Also available from Supt of Docs. See also PB87-
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The digest contains summaries of 42 papers present-

ed at the Symposium on Optical Fiber Measurements,
held September 20-21 , 1 988, at the National Bureau of

Standards, Boulder, Colorado.
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Bright-Field Image Correction Using Various
Image-Processing Tools.
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D. S. Bright, and E. B. Steel. 1986, 4p
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croscopes. Detectors, Computation, Reprints, "Image
correction, "Image processing. Bright field.

Elementary calculations show that a bright field or

transmission mode image may be corrected for

uneven background illumination and non-uniform de-

tector sensitivity by dividing the image by a back-
ground or blank image. Examples are given for light

microscopy and electron microscopy. If the objects in

the image are sufficiently thin or small, the background
image may be generated from the sample image by
using a maximum filter. This is useful when blank

images are not easily obtained instrumentally. Small
scale debris can be selected by a tophat filter and re-

moved by replacing them with corresponding pieces of

the blank image. An example from light microscopy is

given.

Plasma Physics

801, 185
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Ion Broadening of Heavy Element Lines in Plas-

mas.
Final rept.,

W. L. Wiese, and D, W. Jones. 1987, 19p
Pub. in Spectral Line Shapes, v4 p3-21 1 987.

Keywords: *Plasmas(Physics), Reprints, "Line broad-
ening, Heavy ions, Ion Broadening.

Recent experimental studies on the ion broadening of

heavy element lines in plasmas are reviewed, and the

principal results are discussed and compared with

theory. According to line broadening theory, isolated

lines of neutral atoms in dense plasmas are broadened
predominantly by electron collisions and symmetrical
Lorentzian profiles are the result. The plasma ions pro-

vide additional small conthbutions to the broadening
which are asymmetrical in nature. The difference in

symmetries provides the opportunity to isolate some
aspects of the ion broadening from the electron broad-
ening.
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Spectra of Se XVI to Se XXIV Observed in a Toka-
mak Plasma.
Final rept.,

J. Sugar, V. Kaufman, and W. L. Rowan. 1988, 7p
Sponsored by Department of Energy, Washington. DC.
Pub. in Jnl. of the Optical Society of America B 5, n2

P236-242 Feb 88.

Keywords: Atomic spectra, Plasmas(Physics), Re-
prints, "Selenium ions, TEXT devices, Tokamak de-

vices.

Selenium was injected into the plasma of the Texas
Experimental Tokamak by laser ablation. Spectra of

Se ions stripped to the n = 3 shell were observed pho-
tographically with a 2.2-m vacuum spectrograph. Clas-

sifications of 60 lines arising from K-like to Na-like ions

were determined. A wavelength accuracy of plus or

minus 0.010 A was obtained by calibration with inter-

nally generated Fe spectra.
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Discharges at Extremely High Values of E/n and
Low Currents.
Final rept.,

A. V. Phelps. 1988, 8p
Pub. in Proceedings of the International Conference
on Phenomena in Ionized Gases (18th), Swansea,
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Keywords: "Electric discharges, 'Dielectric break-
down. Electric fields, 'Breakdown(Electronic thresh-
old).

The authors interest in electrical discharges and
breakdown at very high ratios of the electric field to

gas density E/n in spatially uniform electric fields origi-

nally arose from the opportunity the investigation of

such phenomena offers for the development and test-

ing of models of the motion of electrons at sufficiently

large E/n that departures from the local equilibrium or

hydrodynamic models are important. When the inter-

pretation of the experiments indicated that collisions of

fast ions and fast neutrals with the gas are important,

the authors were faced with the challenge of develop-
ing and testing quantitative experiments and models
characterizing the behavior of these species. The un-
derstanding of the motion of electrons, ions, and their

products at high E/n in a spatially uniform electric field

is fundamental to the understanding and modeling of

their behavior in the nonuniform and time varying elec-

tric fields of the cathode fall, low pressure rf dis-

charges, Tokamak type device startup, and the high

field regions of semiconductors.
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Collisional Broadening of the Balmer-alpha Transi-
tion of H and HeCt -i-) in Plasmas.
Final rept.,

D. H. Oza, R. L. Greene, and D. E. Kelleher. 1988,

6p
Sponsored by Air Force Office of Scientific Research,
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Pub. in Physical Review A 37, n2 p53 1-536, 15 Jan 88.

Keywords: *Plasmas(Physics), 'Hydrogen, Stark

effect. Reprints, 'Helium ions, 'Balmer lines, Line
broadening.

The authors have computed the Stark-broadened
width of the H(alpha) transition of neutral hydrogen
and singly ionized helium at several plasma tempera-
tures. Their calculations include dynamical contribu-

tions of perturbing ions, which dominated the widths of

this important transition, particularly at lower electron
densities. They compare their results for neutral hydro-

gen with experimental results over a span of two dec-
ades in electron density, and excellent agreement is

obtained.

Radiofrequency Waves
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Observation of Microwave Cerenkov Radiation as
a Diffraction Pattern.
Final rept.,

X. K. Maruyama, J. R. Neighbours, F. R. Buskirk, D.

D. Snyder, M. Vujaklija, and R. G. Bruce. 1986, 3p
See also AD-A159 337.
Pub. in Jnl. of Applied Physics 60, n2 p51 8-520, 15 Jul

86.

Keywords: 'Microwave radiation. Reprints, 'Angular
distribution, 'Diffraction pattern, Electron bunches.

Measurement of microwave Cerenkov radiation in air

exhibits the diffraction pattern predicted in earlier

work. The radiation appears only at harmonics of the

frequency of periodic electron bunches. Angular distri-

bution power measurements are presented for fre-

quencies of 2.86, 5.71, 8.57, and 11.42 GHz corre-

sponding to the fundamental and the first three har-

monics of an S band RF linac.

Solid State Physics
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Icosahedral Symmetry in a Metallic Phase Ob-
served by Field Ion Microscopy.
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A. J. Melmed, and R. Klein. 1986, 4p
Pub. in Physical Review Letters 56, n14 pi 478-1 481
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'Icosohedral phase, Field ion microscopy.

Long-range icosohedral orientational order in an AI-12

at. % Mn alloy phase is confirmed by direct observa-
tion in field ion microscopy. In addition, a considerable
amount of local disorder and a large number of defects
or anti-phase boundaries are found.
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Crystal Structure Determination of BaNd2TI3O10
Using High Resolution Electron Microscopy.
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A. Olsen, and R. S. Roth. 1985, 11p
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tanates. High resolution.

The crystal structure of BaNd2Ti3O10 has been deter-

mined by electron diffraction and high resolution elec-

tron microscopy. The unit cell is monoclinic with P2(1)/
m as the most probable space group and not orthor-

hombic as previously found by X-ray diffraction. How-
ever, the structure has an orthorhombic pseudosym-
metry, but due to the small Nd(3 -f ) cations the octahe-

dra are tilted and the structure is monoclinic. The cell

dimensions based on X-ray data are: a(m) = 7.7310 -h

or - 0.0006 A; b(m) = 7.6661 + or - 0.0007 A; c(m) =
14.210 -I- or - 0.002 A; beta(m) = 97.82 -|- or - 0.01
deg.
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Keywords: 'Superconductors, Electric fields. Fila-

ments, Reprints, Niobium titanium, Critical current.

There is a correlation between irregularity in filament
area ('sausaging') and the shape of a superconduc-
tor's electric field (E) versus current (/) relationship.

The shape of the E-l characteristic is quantified in

terms of the resistive transition parameter, n, defined
by E proportional to (I sup n). Low values of n less than
about 20 correlate with a wide filament diameter distri-

bution, while n values over 50 correspond to a distribu-

tion more than 2.5 times smaller. It is proposed that the
low-field (constant) value of n be used as an index of

filament quality in evaluating different superconductors
for practical applications. A model is also suggested to

explain the effect in terms of a locally depressed fila-

ment critical current, which forces current to transfer

across the normal matrix material into neighboring fila-

ments. The relationship between n and the statistical

distribution of filament diameters may be useful as an
easy method of estimating the extent of sausaging in

practical multifilamentary Nb-Ti superconductors from
measurements of n.
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Local Atomic Environments in the Manganese-Alu-
minum Icosahedral Phase.
Final rept.,

G. G. Long, and M. Kuriyama. 1987, 12p
Pub. in Incommensurate Crystals, Liquid Crystals, and
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tals.

The atomic scale structure of icosahedral phase MnAI
was derived from experimental diffraction data. The re-

sulting structure is compared to theoretical work and to

other experimental data. A large array of the self-mod-

ulated structure, which is space-filling, was used for

site topology studies.
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Small Defects in Crystalline Polyethylene.
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boundary. Free volume.

A family of five crystallographic defects of three class-

es (two dislocations, two dispirations and one disclina-

tion) which primarily involve only one polymer chain is

described for polyethylene. The extra energy associat-

ed with each defect in a perfect polyethylene crystal

was computed. The crystal model used consisted of a
central chain containing the defect with 18 zig-zag

chains in two shells around the central chain. The zig-

zag chains each had 60 carbon atoms. The conforma-
tion of each defect, placed near the center of the cen-

tral chain, was adjusted to minimize the sum of the in-

teratomic interactions. A closely related procedure
was used to calculate the energy per chain at bound-
aries where each chain contains an identical 'partial'

dislocation or disclination. The characterization of

134
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these well defined defects and partial defects greatly

simplifies the establishment of connections between
atomic and macroscopic scale phenomena in crystal-

line polyethylene.
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The authors report transmission electron microscopy
results on quasicrystalline samples of Al-25wt% Mn
and Al-38wt% Mn-5wt% Si melt-spun flakes. The se-

lected-area diffraction patterns (SADPs) from 'off-axis'

orientations show not only sharp diffraction maxima
but also a diffuse ring, invariant of sample thickness,

indicating that it does not arise from amorphous sur-

face oxide. Over-exposed SADPs taken from axial ori-

entations also showed the weak diffuse ring. The au-

thors results indicate the presence of disordered mate-
rial within the icosahedral phase. Models for the icosa-

hedral phase which involve an assembly of icosahe-

dral clusters inherently contain interstitial voids, which
may contain disordered material. Thus their results

support these models rather than those derived from
space-filling tilings, or multiple twinning.
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An overview is presented of two new techniques that

can be used to study the physical, electronic, and/or
magnetic microstructure of surfaces. The method of

scanning tunneling microscopy has emerged as a
powerful way of observing physical structure down to
the atomic level and is being extended to give further
insight into surface electronic structure over atomic di-

mensions as well. Scanning electron microscopy with
polarization analysis is being applied to the study of

magnetic microstructures with sizes down to 10 nm
and is capable of demonstrating the effect that physi-
cal microstructure has on magnetic domains. Discus-
sions of both techniques will include descriptions of

the method, the apparatus used, and some examples
of current applications.
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Extinction Theory In X-ray Topography.
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An x-ray topograph is an enlarged view of a Laue dif-

fraction spot, taken in either the transmission or the
surface reflection geometry. Laue spots display fine
structure whenever the sample crystal is not ideally
perfect. The fine structure is directly related to the mi-
crostructure of the sample crystal, but because differ-

ent geometrical projections, diffraction conditions, and
x-ray energies are used for different spots, the fine
structure observed is not necessarily the same for dif-

ferent spots arising from the same sample. The varying
fine structure as a function of energy illustrates the un-
derlying nature of x-ray topography-the x-ray extinc-
tion effect. The reduction in primary and secondary ex-
tinction due to the degree of crystal perfection is re-

sponsible for the topographic fine structure that is ob-
served. These extinction phenomena appear in differ-

ent ways due to diffraction or scattering in different

local regions in a crystal, creating image contrast

within diffraction spots.
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Diffraction Imaging of High Quality Bismuth Silicon

Oxide with Monochromatic Synchrotron Radi-
ation: Implications for Crystal Growth.
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Three slices from a high quality boule of bismuth sili-

con oxide have been examined by X-ray diffraction im-

aging (topography) with monochromatic synchrotron
radiation. The absence of macroscopic inhomogen-
eous strains, which are usually found in large single

crystals, permits us to observe several types of micro-

scopic strain pattern in the form of growth striations

and interface boundaries. Each is associated with dis-

tinct aspects of the crystal growth. Analysis of the

strains leads to a detailed understanding of the forma-
tion of a high quality bismuth silicon oxide boule. The
model developed suggests ways to realize further im-

provement in crystal perfection.
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Asymmetric Crystal Topography with X-ray Image
Magnification.
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Crystalline imperfections are imaged in x-ray topo-
graphs by diffraction contrast, which is created by pri-

mary and secondary extinction effects. In traditional x-

ray scattering physics, these effects are thought to be
caused by generalized line broadening due to devi-

ations from ideal periodicity in crystals. Unlike ordinary

line broadening, where a scattehng vector is the only
variable to describe a given diffracting condition, the
generalized concept of line broadening requires two
wave vectors as independent variables to describe the
directions of the incident beam and the scattered
beams. For the quantitative characterization of micros-
tructures a highly localized and extremely well-colli-

mated beam is required to define the x-ray 'in-state'

with respect to a sample crystal. Also required is a ca-
pability for the detection of small local differences in

scattered of diffracted beams as the 'out-states'. A few
years ago, the authors developed an x-ray optical con-
figuration suitable for defining both the in-state and the
out-states. In the paper, the authors describe the
system and the development of a second generation
image detector for advanced quantitative microstruc-
ture characterization.
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The (27)A1 and the (55)Mn nuclear magnetic reso-
nance powder pattern lineshapes have been obtained
in icosahedral and decagonal (T phase) Al-Mn quasi-

periodic crystals, and are compared to that of orthor-

hombic AI(6)Mn. The quasiperiodic crystals yield much
broader spectra with little resolved structure. The qua-
drupole and Knight shift parameters for the (55)Mn
resonance in orthorhombic AI(6)Mn have been deter-

mined as (absolute value of nu sub O) = 0.76 MHz,
K(ax) = -0.00027, K(iso) = +0.005. The results imply
that AI(6)Mn and the quasiperiodic crystals have simi-

lar electronic and magnetic properties.
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A mathematical proof shows that a surface with a
cusp-shaped singularity can arise from minimizing an
anisotropic surface free energy for a portion of a crys-

tal surface. Such cusps have been seen on crystal sur-

faces but usually have been interpreted as being the
result of defects or nonequilibrium crystal growth. The
result predicts that they can occur as equilibrium or

near-equilibrium phenomena. It also enriches the
mathematical theory of minimal surfaces.
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EXAFS measurements of ion-damaged amorphous
germanium (a-Ge) show that low temperature anneal-
ing causes a structural relaxation in the as-implanted
a-Ge. It is found that there is a sharpening of the first

shell in the radial distribution but no change occurs in

the first-shell distance or coordination number. No
higher shells in the radial distribution are observed,
either before or after annealing, indicating that these
shells remain highly disordered. The observed struc-

tural relaxation is an amorphous-amorphous transition;

no nucleation of microcrystals takes place. EXAFS
measurements are made using conversion electron

detection (CEEXAFS), which is essentially total elec-

tron yield detection in ambient conditions, allowing the

EXAFS measurements to be near-surface sensitive

with a sampling depth of 600 to 800 A.
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Using the rapid x-ray topographic system described
earlier, (in DFilP I), the authors have examined a large

number of LEC GaAs wafers, both commercial and re-

search, and have been able to identify the sources of

some of the observed patterns. They have also stud-

ied the ettects of the inhomogeneous strain on the
fracture properties of the wafers. The high gradients of

strain cause deviations from expected crack growth
behavior in fracture tests. These deviations include
crack velocity variations and crack tip deflections. The
grown-in defects cause point-to-point variations in
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hardness and toughness values for the material. Se-
quential wafers exhibit closely related topographs and
similar fracture properties. Inclusions have been identi-

fied in indium-doped wafers and produce a character-

istic topographic pattern when the inclusion lies in the

wafer under study.
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The infrared (IR) absorption of n- and p-type silicon

samples was measured over the concentration range
about 1 0 to the 1 5th power to 6 x 1 0 to the 1 7th power
atoms/wavenumber. The data were fit to a logarithmic

function with this dependence, and these results were
applied to the determination of the baseline from which
to compute the corrected net IR absorption at 1107/
cm due to interstitial oxygen. Application of the correc-

tion for the free carrier absorption results in an im-

provement of 3% to 30% in the accuracy of the

oxygen content determination at dopant concentra-

tions above 1 0 to the 1 6th power atoms/cc3.
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Measurements of the transport critical-current density

(J sub c), magnetization J sub c, and magnetoresis-
tance in a number of bulk sintered samples of

Y1Ba2Cu30x from several different laboratories indi-

cate that the transport J sub c is limited by weak-link
regions between high J sub c regions. The weak-link J

sub c has a Josephson character, decreasing by two
orders of magnitude as the magnetic field is increased
from 0.1 to 10 mT at 77K. An examination of the grain-

boundary region in Y1 Ba2Cu30x shows no observable
impurities or second phases to the scale of the (001)
lattice planes (about 1 2A). The effect of intrinsic con-
duction anisotropy is discussed. A current-transfer

model is proposed in which weak conduction along the

c axis plays a role in limiting J sub c at grain bound-
aries. Orienting the grains in the powder state during

processing may result in enhanced transport J sub c in

bulk conductors.
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ion microscopy.

The high-transition-temperature superconducting ce-
ramic material YBa2Cu30(7-x) (0<x<0.5) has been

examined by field ion microscopy. Specimens from
nominally superconducting and nonsuperconducting
samples (determined by magnetic susceptibility meas-
urements) were studied by field ion microscopy and
significant differences were found. Preferential imag-
ing of atomic or molecular layers, due to preferential

field evaporation, field ionization, or both, was found in

the superconducting phase below the transition tem-
perature and is interpreted as possible evidence for

the occurrence of relatively highly conducting layers in

the YBa2Cu30(7-x) unit cell perpendicular to the orth-

orhombic c-axis. Similar results were obtained for

YbBa2Cu30(7-x).
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Recent neutron small angle scattering studies have
shown that amorphous alloys of non S-state rare earth

elements with Fe are not ferrimagnetic as inferred from
magnetization data, but rather exhibit a spin-glass type
of order. The data show no divergence in the spin cor-

relation length below T(c), and the gradual evolution of

the scattering lineshape from Lorentzian to a Lorent-

zian plus Lorentzian squared form appropriate for a
system in which random fields destroy the long range
order. SANS data taken in applied fields indicate the

formation of an infinite cluster in low fields which is re-

sponsible for the ferrimagnetic magnetization re-

sponse and which co-exists with increasingly smaller

residual clusters.
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Neutron-diffraction and small-angle scattering tech-

niques have been used to study the magnetic proper-
ties of ErBa2Cu307. Below the superconducting tran-

sition of 95 K there is a decrease in the small-angle

scattering, which has the correct amplitude, tempera-
ture dependence, and q dependence to be interpreted

as the screening of the paramagnetic fluctuations by
the superconducting electrons. At low temperatures
(about 1/2 K), the Er moments become ordered two
dimensionally, with chains of spins coupled ferromag-
netically, while adjacent chains align antiparallel.
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Results obtained from extensive Monte Carlo simula-

tions of domain growth in the two-dimensional spin-ex-

change kinetic Ising model, with equal numbers of up
and down spins, are presented. Using different meas-
ures of domain size - including the pair-correlation

function, the energy, and circularly-averaged structure

factor - the domain size is determined (at T = 0.5T(c))

as a function of time for times up to one million Monte
Carlo steps. In addition, the scaling of the structure
factor and anisotropy effects due to the lattice are ex-

amined.
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Debye temperature.

Using ultrasonic methods, the quasi-isotropic elastic

stiffnesses of void-containing Y1Ba2Cu30(7-x) were
determined. By a composite-material model, these
were corrected to the void-free state. From these, the
Debye characteristic temperature was calculated. All

the elastic stiffnesses fall well below those of polycrys-

talline BaTi03, an approximate crystal-structural build-

ing block of Y1Ba2Cu30(7-x). The low apparent stiff-

ness may result from oxygen vacancies, which soften

interionic forces. Also, it may result from microcracks,
which reduce elastic stiffness without lowering mass
density.
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The article reviews the elastic properties of the new
perovskite-related superconductors, especially

Y1Ba2Cu30(7-x). Considered are such related mat-

ters as atomic size, crystal structure, microstructure,

twins, and microscopic mechanism. Also examined are

related physical properties such as Debye characteris-

tic temperature, thermal expansivity, specific heat, ul-

trasonic attenuation, and phonon density-of-states.
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The ultrasonic transverse-wave velocity in the high-

T(c) metal-oxide superconductor YBa2Cu30(7-x) be-

tween 275 and 4 K was measured. Above T(c) the ve-

locity shows normal behavior; during cooling, it dis-

plays a monotonic increase with decreasing slope.

During cooling below T(c) the shear modulus departs

from normal behavior. These results depart dramati-

cally from those expected for a simple second-order
normal-superconducting phase transition.
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Final rept.,

R. Portier, D. Shechtman, D. Gratias, J. Bigot, and J.

W. Cahn. 1986, 4p
See also PB88-175419.
Pub. In Proceedings of Institute of Pfiysics Electron Mi-

croscopy and Analysis Group Conference, Newcastle-
upon-Tyne, England, September 2-5, 1985, p31 7-320

1986.

Keywords: "Aluminum manganese alloys. Electron mi-

croscopy, *Quasicrystals, Icosahedral phiase, High
resolution.

The recently discovered quasi-crystals can be de-

scribed by the Cut and Projection Method (C.P.M.)

which is a generalized discrete version of the earlier

hyperspace description used for continuous density

functions of incommensurate structures. The particular

topological properties of such aperiodic networks are

best observed by direct imaging of the quasi-lattice in

the electron microscope. It is shown here that the rele-

vant characteristics of quasi-periodicity are present in

the images which can be interpreted independently
from the actual organization of the atomic species.

The observations reported here were made on rapidly

solidified ribbons of the AI6Mn alloy. Electron micros-

copy was performed. Numerous homogeneously dis-

tributed pentagons and decagons are observed at

atomic scale, which fits remarl<ably well with the

simple projection of the quasi-lattice generated by
C.P.M.
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The previously reported small angle neutron scattering

(SANS) from the spin glass amorphous DyCu (T(F) =
17K) was examined in applied fields up to 15 koe.
Field-cooling and relaxation effects were also ob-
served in the SANS intensity and are compared with

similar phenomena in magnetization measurements.
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Small angle neutron scattering data on magnetically
concentrated amorphous alloys have shown that the
occurrence of ferromagnetic order can be suppressed
by random exchange and anisotropy interactions. Two
different regimes are discussed for which long range
magnetism is destroyed by random interactions: (1)
alloys with large iron concentration such as
Fe(91)Zr(9) and Fe(98)Tb(2) which show evidence of
competing ferromagnetic and antiferromagnetic inter-

actions which truncate the divergence of the spin cor-
relation length, xi. In the second class (2) are alloys for

which large single-ion random anisotropy interactions
destroy long range order as found in Tb 75)Fe(25) and
TbFe(2).
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Neutron scattering has provided unique information

about the nature of magnetism in amorphous alloys.

The paper reviews some of the results principally ob-
tained on two ribbon form metallic glass sytems -
(Fe(x) Ni(1-x))75P16B5AI3 and Fe(x)B(1-x). The
former exhibits three states depending on composi-
tion: pure ferromagnetism; reentrant spin glass; and,

ordinary spin glass. The neutron results provide evi-

dence for the coexistence of spin glass and ferromag-
netic correlations in the intermediate regime. The
alloys of Fe and B show INVAR phenomena which
result in anomalously small values of the effective spin

wave stiffness calculated from low temperature mag-
netization and Mossbauer data.
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Neutron inelastic scattering measurements have been
performed on amorphous Fe(70)Ni(20)Zr(10). Spin
waves were observed in the wave vector range 0.07/A
= or < q = or < 0. 1 2/A at temperatures 0.55 T sub c
= or < T = or < 0.89 T sub c.
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Static and dynamic spin correlations in Cd(0.35)
Mn(0.65) Te were studied by neutron scattering and by
computer simulation. It is shown that it is possible to

determine the exchange constant for the nearest
neighbors (J sub NN) on the basis of inelastic scatter-

ing data, and for the next-nearest neighbors (J sub
NNN) by measuring the anisotropy of the range of

static correlations.
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A method for making low-resistivity contacts to high Tc
superconductors has been developed, which has

achieved contact surface resistivities less than 10 mi-

croohms sq cm at 76 K and does not require sample
heating above about 150 deg C. This is an upper limit

for the contact resistivity obtained at high current den-
sities up to 100 - 1000 A/sq cm across the contact
interface. At lower measuring current densities the

contact resistivities were lower and the voltage-current
curve was nonlinear, having a superconducting transi-

tion character.
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Results of a single-crystal neutron-diffraction study of

the mixed molecular system (KBr)(1-x)(KCN)(x) are
presented. The crystal with a CN(I-) concentration
x = 0.65 exhibits a ferro-elastic transition from a plastic

high-temperature phase of cubic symmetry to a low-

temperature rhombohedral phase. The crystals with

concentrations x=0.53 and 0.57 undergo transitions

into a quadrupolar glass state. In all the crystals inves-

tigated, the diffraction profiles near the transition tem-
peratures are dominated by diffuse-scattering contri-

butions. These diffuse intensities are due to random
strains which are generated by the substitutional Br(l -)

atoms acting as static impurity centers. The results

demonstrate the importance of random strains for the
order of the low-temperature state.
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The authors present e-beam-excited soft-x-ray emis-
sion spectra and total-photoelectron-yield spectra in

the 20-600 eV photon energy range for Ba2YCu30(7-
x). In soft-x-ray emission, the N(4,5) structure of Ba,

file M(4,5) spectrum of Y, and the K spectrum of O
provide a direct measure of the p-type partial density

of states (p-PDOS) localized on the respective atomic
sites. In each case the p-PDOS is very small at the

Fermi energy.
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Numerically simulating the behavior of GaAs devices
requires a model for the distorted densities of states,

band edge shifts. Delta E sub c and Delta E sub v, and
effective intrinsic carrier concentrations, n. The sub-
scripts c and V denote the conduction and valence
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bands, respectively. Klauder's self-energy methods
(third-level and fifth-level) are applied to calculate the

effects of carrier-dopant ion interactions on the densi-

ties of states for GaAs. The effects of carrier-carrier

interactions have been calculated according to the

theory of Abram et al. modified for 300 K. These calcu-

lations span most of the range of densities encoun-
tered in GaAs devices. The authors present in the

paper theoretical data on how Delta E sub c. Delta E
sub V, and n vary w/ith dopant densities. The variations

with dopant and/or carrier densities of the distorted

densities of states, Fermi energies screening radii, and
first Born shifts will be given in a future publication.
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The authors' break junction results for electron tunnel-

ing spectroscopy of the perovskite superconductors
La-Sr-Cu-0 and Y-Ba-Cu-0 are similar to those ob-
tained using thin film, scanning tunneling microscopy,
and point contact methods. Energy gap structures are

sometimes observed in the measured current voltage

characteristics. More often, however, the characteris-

tics are anomalous when compared to previous tunnel-

ing studies of BCS superconductors. The anomalies
include linearly increasing conductance with voltage,

large deviations in junction conductance above the

gap edge, and junction diode action. The authors dis-

cuss some possible explanations for these observa-
tions.
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The effect of sample-current power-supply ripple on
the measurement of dc critical current is reported.

Measurements were made on multifilamentary NbTi
superconductor. In general, ripple in a current supply
becomes more significant above 500 A because effec-

tive filtering is difficult. The presence of current ripple

reduces the measured dc critical current. Ripple also

causes noise at the input to the voltmeter used for the
measurements. The quantitative effect of current
ripple was studied using a battery current supply modi-
fied to allow the creation of ripple current with variable

frequency and amplitude. Problems common to all

large-conductor critical-current measurements are dis-

cussed.
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The real and imaginary parts of ac susceptibility of a
sintered Y1Ba2Cu30 (7-delta), superconductor were
measured before and after powdehng. The tempera-
ture-dependent susceptibility may be separated into

two contributions, one sensitive and the other relative-

ly insensitive to the magnitude of the measuring field.

The former is partially suppressed by coarsely crush-

ing the sample. It is completely suppressed after finely

powdering, whereupon the susceptibility curves
become insensitive to the magnitude of the measuring
field. Several models apparently consistent with the re-

sults are discussed.
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The break junction technique, whereby vacuum tunnel-

ing occurs within the fracture of a bulk sample is used
to study the LaSrCuO and YBaCuO perovskite super-

conductors. Structure in the current-versus-voltage

characteristics is reminiscent of previous quasiparticle

curves obtained for BCS superconducting materials.

Some curves have anomalous qualities, including

large dips in the junction conductance with increasing

voltage just above a well defined tunneling gap edge,
linearly increasing junction conductance with applied

bias, features occurring near 1,3,5 voltage intervals.
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On the basis of the authors reentrant-softening model,
sound-velocity results in La(1.85)Sr(0.15)CuO4 and
YBa2Cu30(7-x) are shown to be neither dissimilar nor
inconsistent with thermodynamic requirements. In

both materials, as temperature decreases, the lattice

softens just above T(c). Below T(c), this softening is

offset by increased stiffness associated with the devel-

oping superconducting phase. The model agrees with

results from other physical-property measurements,
and it predicts that elastic stiffness is higher in the

normal state than in the superconducting state.
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Inelastic neutron scattering techniques have been
used to probe the spin excitations of a series of Laves-
phase compounds RT2 of rare earths (R) with Fe, Co,
and Al (T). In these compounds, the dispersion of the
various magnetic modes provides information on the
rare earth crystal field interactions, and on the ex-
change couplings between (1) T elements (T-T), (2) T
and R elements (T-R), or (3) between the R elements
alone (R-R).
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Aspect ratio.

A cooperative program with the Department of Energy,
the National Bureau of Standards, other national lab-

oratories, and private industry is in progress to develop
standard measurement practices for use in large scale
applications of superconductivity. The report describes
research for the period January 1 986 through Decem-
ber 1987. It contains the results of critical current stud-

ies on the effect of power-supply current ripple, meas-
urements on cable strands, an interlaboratory compar-
ison (round robin) on a large NbTi monolithic conduc-
tor, and a Nb3Sn round robin. Several useful current

supply circuits have been developed. The reduction in

coupling losses in multifilamentary NbTi conductors
has been addressed by a study of the magnetic prop-
erties of matrix material consisting of dilute alloys of

Mn in Cu. In addition, vibrating-sample magnetometry
is shown to be adaptable to the measurement of cou-
pling losses, in addition to hysteresis losses, in multifi-

lamentary conductors.
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The authors describe the modified vertical Bridgman
conditions required for bulk growth of Cd(1-x)Zn(x)Te

and Hg(0.87)Zn(0.13)Te. Good quality single crystals

were obtained, with dislocation densities of approxi-

mately 40,000 to 100,000/sq cm. No precipitates were
observed under IR microscopic examination. The
Hg(0.8)Zn (0.13)Te crystal exhibited n-type behavior

after a 250 C mercury saturated post-anneal, with a
carrier density of 8 x 10 to the 1 5th power/cc and mo-
bility of 1 50,000 cm sq/V-s at 77 K. X-ray lattice con-

stant measurements and atomic absorption analysis

were used to establish accurately the zinc mole frac-

tion in the crystals. The structural properties were stud-

ied using X-ray diffraction and topography; photore-

flectance, a contactless form of the electric field mod-
ulated reflectivity technique, was used for optical char-

acterization.
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The authors describe three-dimensional graphics

modeling experiments executed on a calligraphic

system. Using precise data from neutron diffraction, a

triple icosahedral shell has been identified in the

alpha-(AISi) -Mn phase. These triple shells are cen-

tered in the unit cell; the (Pm 3-bar) structure is com-
pleted by double shells on the cube corners. The triple

shell can also be viewed as a composite of twelve co-

ordination icosahedra around the maganese sites on
the second (MacKay) shell.
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The paper derives an infinite class quasiperiodic lat-

tices, composed of incommensurately modulated sub-

lattices with displacive modulations, whose diffraction

patterns have icosahedral symmetry. The sublattice

reference lattices, as well as the sublattice displace-

ment fields, belong to the space group (R 3-bar m),

and are equivalent under the icosahedral point group.

These quasiperiodic lattices are fundamentally differ-

ent from those constructed by the projection and grid

methods. Nevertheless, a special displacement field

reproduces a three-dimensional generalization of the

Penrose tiling.

801 233
PB88-217971 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Apparatus Design for Glow-Discharge a-Si:H Film-

Deposition.
Final rept.,

A. Gallagher. 1988, 12p
Sponsored by Solar Energy Research Inst., Golden,
CO.
Pub. in International Jnl. of Solar Energy 5, p31 1-322
1988.

Keywords: "Semiconducting films, "Silicon, "Glow dis-

charges. Deposition, Design, Reprints, "Amorphous
silicon, Silicon solar cells.

Attention is drawn to several important details of a dis-

charge deposition apparatus, and to how these can
affect film quality. Some reasons are suggested for

how and why film quality depends on deposition condi-
tions, and what might be done to improve both film

quality and deposition rate. Considered are what
appear to be three major causes of poor film quality:

deposition of microparticulates, ion bombardment of

the growing film surface, and growth by sticky radicals
(radicals with a high sticking coefficient to the surface).
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The technique of Scanning Electron Microscopy with
Polarized Analysis (SEMPA) is described, and exam-
ples are given of its application to the study of magnet-
ic microstructure.
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The measurement of the spin polarization of photoe-
lectrons emitted from a magnetic material is dis-

cussed. An important consideration is the acceptance
phase space of the spin analyzer relative to the phase
space of the photoemitted electrons to be measured.
Other considerations include the magnetization direc-

tion relative to the extracted beam and whether the

measurements are angle integrated or angle resolved.

Different spin analyzers are described and compared,
and an analysis of the application to different spin po-
larized photoemission measurement configurations is

given.
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A method for making low resistivity contacts to high-Tc
superconductors has been developed, consisting of

depositing noble metal contact pads (silver or gold) on
a clean superconductor surface at low temperatures
(< 150 deg C). After annealing the silver contact pads
in oxygen at intermediate temperatures (= or < 500
C) for one hour, contact resistivities less than 2 x 10 to

the -8th power ohm-cm sq at 76 K are obtained, about
six orders of magnitude less than for indium-solder
contacts. Before annealing, the contact resistivities

are still very low, in the 10 to the -6th to 10 to the -5th

ohm-cm sq range at 76 K, which would be useful when
contacts with low fabrication temperatures are re-

quired. The voltage-current characteristics of the con-
tacts are strongly nonlinear after annealing, having a
superconducting transition character. This is ascribed
to the critical current of the superconducting material

being exceeded at the contact interface. External con-
nections to the contact pads have been made using
both solder and thermosonic wire-bonding techniques.
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An important class of hard magnets, involving rare

earth and 3d transition metals and sometimes metal-
loids, includes Nd2Fe14B and Nd2Fe17. The authors
have noted a correlation between the local site mag-
netism in these two compounds and whether those
sites lie on nets of so-called major ligand lines or dis-

clinations, i.e., bond lines shared by six common near-

est neighbors. They have proposed that a criterion for

choosing candidate alloys with strong 3d moments is

the occurrence of such disclination nets, and using this

criterion, have listed several structures having 3d sites

with this characteristic. They have also rationalized the

crystal field anisotropies as relating to the orientation

of the major ligand lines.
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Magnetic hysteresis loops, ac susceptibility, and resis-

tivity measurements have been made on a Ba2 YCu3
0(7-x)-type high-T(c) superconductor. The shape of

the hysteresis loops well below T(c) are reminiscent of

constricted hysteresis loops observed in certain ferro-

magnetic materials which are usually associated with

magnetic aftereffects. Similar dynamic effects, with a
time constant on the order of 10 s at 40 K, are shown
to be present in the superconducting material. The dy-

namic magnetic viscosity effect is in addition to the flux

creep observed for longer time periods.
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The superconducting properties of the bulk oxides
La(1.85)Sr(0.15)CuO(4-x) and Ba(2)YCu(3)0(7-y)
were investigated through their magnetic behavior by
vibrating-sample magnetometry and complex ac sus-

ceptibility, and by dc resistivity and microwave re-

sponse. These oxides were then used as targets in the

preparation of thin films using a laser-ablation tech-

nique. The superconducting properties of the films

were established through their microwave response.
The M-H loops at low temperatures clearly establish

the type-ll behavior of the Ba-Y-Cu-0 materials. The
real part of the ac susceptibility showed the supercon-
ducting transition. Simultaneously, the imaginary part

of the ac susceptibility showed the existence of nonsu-
perconducting portions in the samples which have a

low enough resistivity to carry a significant amount of

current. The novel method of microwave response
was used to detect the superconductivity for both the

bulk oxides and the thin films.

801,240

PB88-230594 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Magnetic Properties of Thin-Film Ag + Iron-Oxide
Granular Metals.
Final rept,,

R. D. Shull, U. Atzmony, A. J. Shapiro, L. J.

Swartzendruber, L. H. Bennett, W. J. Green, and K.

Moorjani. 1988, 3p
Puh. in Jnl. of Applied Physics 63. n8 p4261-4263, 15
Apr 88.

801,240 139



PHYSICS

Solid State Physics

Keywords; 'Iron oxides, 'Paramagnetic materials,

Thin films. Metal films, Mossbauer effect. Magnetic
hysteresis. Electron microscopy. Granular materials,

Reprints.

The magnetic properties of iron-oxide particulates dis-

persed in silver (prepared by rf diode sputtering silver

and iron oxide over a wide composition range) have
been investigated using the Mossbauer effect, elec-

tron microscopy, and vibrating sample magnetometry.
The sputtered films are nanocrystalline mixtures of im-

miscible particles of the two constituents (even when
only a very small amount of silver is present). At room
temperature, the Mossbauer effect data show that for

most compositions (even those with low silver content)
the majority of the film is superparamagnetic, with the
fraction of material in the superparamagnetic state in-

creasing with increasing Ag content. Consistent with

these results, very narrow hysteresis loops were ob-
served. On decreasing the temperature to near 1 00 K,

the fraction of material in the superparamagnetic state

decreased and the magnetically ordered component
increased.

801,241
PB88-237425 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Surface Science Div.

Dependence of Inelastic Electron Mean Free Paths
on Electron Energy and Material (Summary Ab-
stract).

Final rept,

S. Tanuma, 0. J. Powell, and D. R. Penn. 1988, 2p
Pub. in Jnl. of Vacuum Science and Technology A 6,

n3 p1041-1042 May/Jun 88.

Keywords: 'Electron beams, 'Mean free path, inelas-

tic scattering. Electron energy. Surfaces, Reprints,

Electron spectroscopy, eV range 100-1000, KeV range
1-10.

A summary is given of new calculations of inelastic

electron mean free paths of 100-2000 eV electrons in

31 materials. On the basis of these calculations, a gen-
eral formula has been developed to determine the de-
pendence of the inelastic mean free path on electron
energy for a given material, and the material-depend-
ence for a given energy. Examples of the results for

silicon are presented.
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Radiation enhanced diffusion was observed during the
AES sputter depth profiling of multilayered Ag/Ni thin

films. The findings can be interpreted in terms of inter-

face broadening due to two main factors: (1) surface
roughening and (2) radiation enhanced diffusion of Ag.
Both factors can be analytically described using some
simple approximations and within the framework of

these approximations it has been possible to separte
the symmetric broadening contribution from that of the
asymmetric RED component. The measurement of the
diffusion rate indicates that it is proportional to the
sputtering current density in keeping with the theory of

RED developed by Dienes and Damask.
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Angle-resolved x-ray photoelectron spectroscopy
(XPS) has been used to study the short-range order
(SRO) in epitaxial layers (1-73 monolayers) of Ag and
Au on Ni(IOO). The basis for the technique is the en-
hancement of core-level intensities which occur along
nearest-neighbor axes in the lattice due to photoelec-
tron forward scattering. The XPS results indicate the
Ag and Au films are very different in structure. The re-

sults demonstrate the importance of XPS forward scat-
tering as a probe of SRO in epitaxial films.
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Aluminum L(2,3) soft-x-ray emission spectra have
been obsen/ed for several aluminum-manganese
alloys exhibiting icosahedral, decagonal, and the
normal crystalline symmetries. The spectra of all the
alloys are qualitatively similar and are slightly narrower
(about 0.2 eV) than the width observed for metallic alu-

minum. Compared to the sample with crystalline sym-
metry, the quasicrystals show no chemical shift and a
decrease in the partial density of states of s and d sym-
metry at the Fermi energy, contradicting the predic-
tions of several calculations.
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Although Ba2YCu30(6 + x) exhibits superconductivity
at high temperatures, the critical current density (J(c)

in bulk polycrystalline materials, prepared by sintering,

is several orders of magnitude below useful values.
One possible source of low J(c) in polycrystalline ma-
terials is the presence of resistive grain boundary junc-

tions resulting from second phases or impurity segre-
gation. Chemical composition plays a major role in de-
termining the phases present and hence the grain

boundary characteristics. Preliminary composition
measurements of Ba2YCu30(6+x) include the ratio of

major elements, impurity concentrations at the trace
level, compositional mapping of major elements by
electron probe microanalyses, and observations of

sintered microstructures. Results on liquid phase for-

mation and carbon contamination introduced during
powder processing and from exposure to atmospheric
C02 indicate that a great degree of compositional con-
trol is required for any meaningful characterization of

the Ba-Y-Cu-0 system.
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Measurements of the tunneling current-voltage char-
acteristics of break junctions in conventional super-
conductors can be used to determine their supercon-
ducting energy gap as a function of energy. These re-

sults agree with those previously obtained using tradi-

tional oxide tunneling barriers. Break junctions in some
exotic superconductors, on the other hand, have
anomalous current-voltage characteristics compared
to BCS predictions. Energy gaps and the Josephson
effect measured for the new high T(c) materials
YBaCuO (T(c)=93 K) and LaSrCuO (T(c) = 36 K) indi-

cate that the samples are inhomogeneous with varying
gap functions depending on the location of the tunnel-
ing contact within the break junction fracture. Break
junction data for these materials are within the strong
coupling limits of BCS theory.
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The density-of-states effective masses for the heavy-
hole, light-hole, and split-off valence bands of GaAs
have been calculated as a function of energy for each
band. The calculations are based on a full k.p theory
with the most recent values used for the matrix ele-

ments. Provision has been made for the effect of the
split-off energy on the matrix elements of the split-off

band. The results show important nonparabolicities
which should be taken into account in modeling the
valence band, and rational polynomial fits have been
made for ease of computation.
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A scanning electron microscope provides a view of the

physical microstructure of a sample by imaging the
secondary electrons ejected as a function of incident

electron beam position. By measuring the orientation

of the magnetic moment of these electrons using a
spin polarization detector, an image of the magnetic
microstructure of the sample can be simultaneously
obtained. Images which describe the vector magneti-
zation of the sample surface can be obtained with a
resolution characteristic of the microscope, e.g. 1 00 A.

As the spin orientation of the secondary electrons is

independent of their number, such images are only af-

fected by surface topography to the extent that it af-

fects magnetic structure. Descriptions of the theoreti-

cal and experimental basis of the technique, its em-
bodiment in an ultra-high vacuum SEM, and its salient

features are presented. The types of measurements
possible are illustrated with examples, including mag-
netic crystals, glasses, thin film devices, and ultra-thin

magnetic overlayers.
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Four-point probe measurements have been made on

(100) n-type Czochralski silicon wafers of initial resisiti-

vities 0.016, 0.96, and 3.35 ohm cm. The probe tips

straddled linear single scratches formed by a Vickers

pyramid diamond. The diamond was dead-loaded with

0.25 N, and the scratches were made in a laboratory

air environment with a relative humidity of 50 percent,

as the silicon wafer was held at various elevated tem-

peratures. The measurements show that the relative

change in resistivity increases with temperature up to

an optimum temperature, after which the resistivity de-

creases. The temperature at which the maximum
occurs and at which the relative change in resistivity

occurs depends on the initial resistivity of the wafers;

the temperature at which the maximum change in rela-

tive resistivity occurs is 200 C for the 0.016- and 0.96-

ohm cm wafers and 250 C for the 3.35-ohm cm wafer.
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The interactions of gallium atom spin-orbit states with

silicon (100) surfaces are studied by temperature pro-

grammed desorption (TPD) using laser-induced fluo-

rescence detection. State-resolved sticking coeffi-

cients are measured and are found to be unity for both
spin-orbit states (doublet P(1 12). doublet P(3/2), Delta
E=2.5 kcal/mol, 10.5 kJ/mol) up to surface tempera-
tures of 1000 K. A Redhead analysis of the state-spe-
cific TPD spectra yields essentially identical energies
and pre-exponential factors for both spin-orbit states.

The results are of interest in the epitaxial growth of

GaAs on Si(IOO).
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The crystallography of the hexagonal mu phase has
been studied using convergent beam and selected
area electron diffraction. Point group 6/mmm and
space group P6(sub 3)/mmc were derived. Analysis of

electron diffraction intensities suggests that the mu
phase has a structural skeleton of icosahedral units in

three orientations. The same approach was used to

analyze the structures of icosahedral, decagonal and
lambda phases. The major conclusion is that different

crystalline and quasiperiodic phases of AI4Mn compo-
sition can be formed by different stacking of the same
icosahedral clusters, possibly of Mackay icosahedron
type.
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It has recently been discovered that 'quasicrystalline'

intermetallic phases can form which have point group
symmetries not allowed in periodic crystals; icosahe-

dral, with six five-fold axes, and decagonal, with one
10-fold axis. These phases have long-range orienta-

tional order, but they must have translational quasiper-

iodicity. They usually form at alloy compositions close

to those of intermetallic compounds which have crys-

tal structures containing icosahedral groups of atoms.
The quasicrystal phases nucleate preferentially in su-

percooled melts, thus replacing the equilibrium

phases.
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EHD atomization has been used to rapidly solidify

micron and submicron size droplets of AI-14 a/o Mn to

study the possibility of glass formation and nucleation

behavior of icosahedral phase. Icosahedral grain size

has been found to decrease continuously with de-

creasing droplet size. Based on this result, formation

of the icosahedral phase is explained by homogene-
ous nucleation. Extremely low resistance to nucleation

of icosahedral phase can be understood if possible

topological similarities between liquid and icosahedral
quasicrystals are considered. Formation of glass as
configurationally frozen liquid in Al-Mn and similar alloy

systems is questionable, implying that the reported Al-

Mn glass probably has a microquasicrystalline struc-

ture.
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EHD atomization has been used to rapidly solidify

micron and submicron size droplets of AI-14 a/o Mn to

study nucleation behavior of icosahedral phase. Icosa-

hedral grain size has been found to decrease continu-

ously with decreasing droplet size. Based on this

result, formation of the icosahedral phase is explained
by homogeneous nucleation. Extremely low resistance
to nucleation of icosahedral phase can be understood
if possible topological similarities between liquid and
icosahedral quasicrystal are considered. Formation of

glass as configurationally frozen liquid in Al-Mn and
similar alloy systems is questionable, implying that the
reported Al-Mn glass probably has a microquasicrys-
talline structure.
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The interaction between two test charges in a solid

can be described in terms of a total dielectric function

that includes electronic and lattice polarization. Crystal

stability requires the eigenvalues of 1 /epsilon to be =
or less than 1 . Some implications for superconductivity

are discussed. A total dielectric function for the elec-

tron-lattice system is derived in the mean-field approxi-

mation and its inverse is explicitly constructed. The
low-lying poles of 1 /epsilon give the correct phonon
frequencies as determined by the usual dynamical
matrix.
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Chemical vapor deposition.

High-quality hydrogenated amorphous silicon films (a-

Si:H) have been produced by decomposition of low-

pressure silane gas on a very hot surface with deposi-
tion on a nearby, typically 210 deg C substrate. A high-

temperature tungsten filament provides the surface for

heterogeneous thermal decomposition of the low-

pressure silane and subsequent evaporation of atomic
silicon and hydrogen. These evaporated species (pri-

marily) induce a-Si:H growth on nearby substrates

which are temperature controlled using a novel sub-
strate holder. The light and dark conductivities, optical

band gap, deposition rates, and light-soaking effects of

preliminary films are reported. The decomposition-
evaporation process has been examined using a mass
spectrometer to directly detect the decomposition rate

and the evaporated radical species. Based on this

data and other information, a simplified model for the

deposition process is suggested. The excellent film

quality and the attributes of the deposition process
make this technique, which was originally suggested
by Wiessman, viable for the fast rate, large-area depo-
sition of a-Si:H for solar cells and other applications.
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The general concept underlying the fracture of crystals

is reviewed. The elasticity of cracks as well as disloca-

tions is presented in a complete fashion so that full

results can be derived for forces between dislocations

and cracks. The latest theories and observations of

the atomic structure of cracks are given and then ap-

plied to the emission of dislocations from cracks. The
ductile-brittle duality of material behavior is explained

in terms of the atomic structure of cracks and the inter-

actions of dislocations with the crack. The concept of

dislocation shielding is explored and the ability of dislo-

cations to toughen the material through the shielding

of the crack is explained and analyzed.
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Summary of the 18th International Conference on Low
Temperature Physics (LT-18).

801,259
PB89-1 24986 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Relationships between Critical Current and Stress
In NbTI.
Final rept.,

J. W. Ekin. 1987, 4p
Sponsored by Department of Energy, Washington, DC.
Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Magnetics MAG-23, n2
pi 634-1 637 Mar 87.

Keywords: 'Superconductors, "Niobium inorganic

compounds, 'Titanium inorganic compounds. Low
temperature tests, Stresses, Tension, Compressing,
Strains, Filaments, Reprints, Critical current.

The effects of various types of stress on the critical

current of a multifilamentary NbTi superconductor are

reported. Degradation of critical current due to axial

tension applied a! 4 K, transverse compression applied

at 4 K, and hairpin bending strain applied at room tem-
perature has been measured. The degradation from

axial tension is much greater than from transverse

compression in many practical cases because the soft

copper matrix limits the buildup of transverse compres-
sion. The degradation from typical levels of transverse

compression is only about 4% at 8 T, for example. For

axial tension, on the other hand, higher stresses can
occur that will degrade the critical current by 24%, for

example, at 7 T and 2.7% strain. Both the axial-tensile

and the transverse compressive stress effects are

about 98% reversible; thus the degradation will be
seen only when the conductor is under operational

stress. The results indicate that a primary origin of the

critical current degradation in NbTi is stress-induced

reversible decrease in the upper critical field.
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The average time required for thermally induced
escape from a basin of attraction increases exponen-
tially with inverse temperature in proportion to

exp(E(A)/l<T) in the limit of low temperature. A mini-

mum principle states that the activation energy E(A) is

the minimum available noise energy required to exe-

cute a state-space trajectory which takes the system
from the attractor of the noise-free system to the

boundary of its basin of attraction and that the minimiz-

ing trajectory is the most probable low-temperature
escape path. This principle is applied to the problem of

thermally induced escape from two attractors of the

dc-biased Josephson junction, the zero-voltage state

and the voltage state, to determine activation energies
and most probable escape paths. These two escape
problems exemplify the classical case of escape from
a potential well and the more general case of escape
from an attractor of a nonequilibrium system. Monte
Carlo simulations are used to verify the accuracy of the

activation energies and most probable escape paths
derived from the minimum principle.
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A fully time-dependent analysis of the morphological
stability of a planar interface during directional solidifi-

cation of a multlcomponent alloy at constant velocity is

carried out for a simple model in which each solute

acts independently. The authors show that there are

no linearly unstable modes that are oscillatory in time

for either (1) equal thermal properties in crystal and
melt, (2) equal temperature gradients in melt and crys-

tal, or (3) the thermal steady state approximation. The
stability-instability demarcation is analyzed, and nu-

merical results are presented for ternary alloys.
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Single-crystal and powder neutron diffraction, coher-

ent neutron inelastic scattering, and Raman spectros-

copy have been used to study the low temperature
structure and dynamics of ammonium perchlorate. No
evidence for a phase transition is found. Based on
analysis of thermal motion amplitudes and inelastic

neutron-scattering data for ND sub 4 CIO sub 4 a
Raman-active B sub 3g symmetry zone-center mode
at 45 cm sup minus 1 is identified as a libration. An-
other Raman-active mode, B sub 1g symmetry at 33
cm sup minus 1, and a previously unobserved A sub u

symmetry mode at 12 cm sup minus 1 , are inferred to

have significant librational character at q = 0. Compari-
son of these results with earlier incoherent neutron

scattering results suggests that, because of the low
activation energy of ammonium ions, classical jump
reorientations strongly influence ammonium-ion sub-

lattice dynamics even to temperatures as low as 20 K.

Partial dispersion curves are also presented.
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Sharp charge-density-wave satellites in potassium
have been located at (0.995, 0.975, 0.015). They are

smaller than the 1 1 0 reflections by about 1 00,000, and
each is surrounded by a prolate ellipsoidal cloud of dif-

fuse phason scattering, having its major axis along a
line through the 110.
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Structural information of special interest to crystal

growers and device physicists is now available from
resolution monochromatic synchrotron diffraction im-

aging (topography). In the review, the importance of

superior resolution in momentum transfer and in space
is described, and illustrations are taken from a variety

of crystals: gallium arsenide, cadmium telluride, mer-
curic iodide, bismuth silicon oxide, and lithium niobate.

The identification and detailed understanding of local

variations in crystal grovrth processes are shown. Fi-

nally, new experimental opportunities now available for

exploitation are indicated.
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The elastic constants of a polycrystalllne Y(sub
1)Ba(sub 2)Cu(sub 3)0(sub 7-x) superconductor be-

tween 295 and 4 K are reported. Roughly speaking,

the elastic constants behave regularly. However, small

departures from regular behavior provide much inter-

est. The following conclusions are drawn from the

measurements: (1) Elastic constants show irregular-

ities below and above T(sub c). During cooling, all the

elastic constants show an irregularity near 200 K. (2)

Within measurement error (about 1 part in 1000), none
of the elastic stiffnesses show an abrupt change at

T(sub c), 91 K. (3) Below T(sub c), all the elastic con-

stants show regular behavior, except Poisson ratio. (4)

During cooling, between 160 and 70 K, the material

behaves like it undergoes a sluggish phase transfor-

mation. (5) The large (4%) decrease in Poisson ratio is

unexpected. It indicates large interatomic-force

changes. (6) The unusual flatness of Poisson ratio (T)

near 295 K suggests unusual material-property

changes above ambient temperatures.
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Several tunneling measurements on oxide supercon-

ductors have been made at NBS in the last year.

These include break junction tunneling measurements
of the energy gap, break junction superconducting

point contacts, and the operation of a break junction

point contact rf SQUID above 77 K. Until recently,

these tunneling experiments have been limited to bulk

samples cut from sintered pellets and a few small

single crystals. The authors present here further re-

sults on thin films of YBa2Cu30x (YBCO) using squee-

zable electron tunneling (SET) junctions. In contrast to

the break junction tunneling experiments on bulk sam-
ples, where quite often tunneling spectra are without

energy gap features, the spectra for thin-film SET junc-

tions are rich with structure.
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Tunneling spectra of HoBa2Cu30x single crystals,

using the break junction method, show energy gap fea-

tures. These features are variable from junction to

junction, possibly due to an anisotropic gap function.

The l-V curves show the peculiar square law depend-
ence of the current on voltage seen in many tunneling

measurements of polycrystalline samples of 90 K su-

perconductors. This may be an indication of an inher-

ent 'granularity' built into the superconducting matrix of

a single crystal.
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Grazing Incidence X-ray Scattering (GIS) studies of Pb
deposited on Cu(1 10) have been performed to deter-

mine the crystal structure of two of the low-coverage
phases and to measure the melting temperature of the

Pb overlayer as a function of coverage. The high-den-

sity monolayer has a four-atom unit cell which is com-
mensurate with the Cu substrate in the (001) and (110)
directions whereas the low-density monolayer consists

of a two-atom unit cell which remains commensurate
in the (001) direction but is incommensurate in the

(110) direction. At very high coverages islands of Pb
form which seem to be bulk-like in their diffraction and
which exhibit a seemingly first order phase transition

but which melt at 246 deg C, 80 deg C below the bulk

Pb melting temperature. From approximately two mon-
olayers of Pb down to slightly below one monolayer
the surface melts in an apparent second order phase
transition at temperatures ranging from 220 deg C up
to 320 deg C. Below one monolayer coverage in the
Incommensurate phase the melting temperature de-
creases and the discommensuration increases with

decreasing coverage. The melt transition seems to

remain the same order as in the commensurate phase.

Structural Mechanics
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A customized force calibration to better match calibra-

tion measurements to field conditions is proposed. An
approach to developing such a calibration process is

outlined, including: (1) determination of performances
requirements; (2) development of appropriate labora-
tory tests; (3) development of analytical models relat-

ing laboratory tests to performance requirements. Sev-
eral examples of progress in developing a customized
calibration process are given.
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Translation formulas for both scalar and vector spheri-

cal wave solutions of the Helmholtz equation are de-

veloped in a straightforward manner using differential

operator representations for the modal functions and
well-known expressions for the scalar and dyadic free-

space Green's functions. The expansion coefficients

are given in compact integral or differential operator

forms useful for analytic investigation.

General

801,271
PB88-1 73935 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Dynamics and Symmetries in Intense Field Multi-

photon Processes: Floquet Theoretical Approach-
es.

Final rept.,

S, I. Chu, 1986, 64p
Pub. in Advances in Multi-Photon Processes and
Spectroscopy, v3 pi 75-238 Jul 86.

Keywords: 'Multi-photon processes. Ion-atom colli-

sions, Charge-exchange interactions. Laser radiation,

Floquet theory.

Several recently developed Floquet theoretical ap-
proaches for ab initio studies of (i) multiphoton excita-

tion of molecules, (ii) SU(N) dynamical evolution and
nonlinear coherence of N-level systems in polychro-

matic fields, and (ill) laser-induced multi-charged ion-

atom collisions are reviewed.
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The author found that the resemblance between the
positron emission spectra and those found in autoioni-

zation during atomic collisions is strong enough to

make an atomic explanation a plausible, if unproven,
alternative to the nuclear and elementary particle ex-

planations. The objections raised to this explanation
are founded on calculations which are too incomplete
to be conclusive. Therefore, the author continues to

offer the hypothesis that the peaks in the positron-

spectra could be caused by purely atomic phenomena.

801,273
PB88-174800 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Thermophysics Div.

Background Fluctuations and Wegner Correc-
tions.

Final rept.,

J. F. Nicoll, and P. C. Albright 1986, 6p
Pub. in Physical Review B 34, n3 pi 991 -1996, 1 Aug
86.

Keywords: 'Specific heat, Reprints, Wegner series.

The authors examine the relationship between the
leading amplitude of the specific heat, the first Wegner
correction term, and the fluctuation-induced analytic

term. A proposed universal relation among these

quantities is shown to be incorrect. The authors also

discuss the limit of validity for the Wegner series and
its radius of convergence.
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Trapping(Charged particles).

Atoms in a thermal beam can be cooled, decelerated,

and stopped using the radiation pressure from a nearly

resonant laser beam. Several groups have already
used the laser cooling process on an atomic sodium
beam. In the paper the authors review the techniques
and results of the various experimental groups. The
authors dicuss applications of laser-cooled atoms, in-

cluding the possibility of confining them in electromag-
netic traps.
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An atomic beam is cooled and stopped using the radi-

ation from a resonant laser beam. The stopped atoms
are trapped in a magnetic quadrupole.
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Laser-Cooling and Trapping Neutral Atoms.
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The NBS-Gaithersburg experiments on laser decelera-

tion and cooling of atomic beams is reviewed. The
laser-cooling process is presented as an example of

the 'Lumino-refrigeration' by optical pumping originally

proposed by Kastler. Prospects for using laser-cooled

atoms in magnetostatic or radiative atom traps are dis-

cussed.

801,277
PB88-175120 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Electricity Div.
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Trapping(Charged particles). Sodium atoms, Magnetic
traps.

The authors report the first observation of trapping of

neutral atoms. Laser-cooled and stopped sodium
atoms are confined in a magnetic quadrupole trap

formed by two opposed, separated, coaxial current
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loops. The lifetime in the trap exceeds 0.8 s and is linn-

ited mainly by collisions with background gas atoms.
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Electromagnetic Trapping of Neutral Atoms.
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Electromagnetic trapping of neutral atoms is a new
branch of applied physics that has potential for use in

very many areas, including high resolution precision

spectroscopy. The authors present an introduction to

trapping in both dc magnetic fields and optical frequen-

cy fields (laser beams). The basic ideas and funda-

mental limitations are discussed, and the first success-
ful experiments are reviewed.

801,279
PB88-175187 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiation Physics Div.

Electron Atom Collision Studies Using Optically

State Selected Beams: Superelastic Scattering
(Abstract).

Final rept.,

J. J. McClelland, M. H. Kelley, and R. J. Celotta.

1985, 1p
Pub. in Proceedings of International Conference on
the Physics of Electronic and Atomic Collisions (14th),

Palo Alto. CA., July 24-30, 1 985, pi 85.

Keywords: Reprints, "Electron scattering, *Spin polar-

ization.

The abstract describes the authors efforts in the past
year and a half in the program to study spin dependent
effects in collisions between spin polarized electrons

and spin polarized atoms. First, the authors have un-

dertaken a rather extensive investigation, both experi-

mental and theoretical, of the laser optical pumping
process with particular emphasis on certain details ap-

plicable to the preparation of a spin polarized beam of

sodium atoms. Second, they have begun a series of

measurements to study spin dependent effects in su-

perelastic scattering from the 3P 3/2 state in sodium.
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For dipole allowed atomic transitions are radiative

matrix element which defines the pressure-broadened
atomic lineshape is only conditionally convergent.
Using a commutator technique to redefine the integral,

the authors isolate, and ultimately reject, the contribu-

tion of an indeterminant asymptotic surface integral

that is associated with the binary collision of the atom
and its perturber. The remaining contributions which
are absolutely convergent, give the multichannel
atomic lineshape which includes effects of non-adia-
batic and inelastic scattering. Further the authors show
the relationship of the commutator integral to the exact
requirements of close-coupled scattering theory for ra-

diatively-induced collisions. The scattering analysis

suggests the interpretation of the convergent line-

shape as an expression of multichannel inelastic colli-

sions between field-dressed atomic states. The same
interpretation applies both in the impact and the static

limit. In the paper the authors make explicit compari-
sons which demonstrate the equivalence between the
commutator integral and the numerical close-coupled
results in the weak-field limit. Here the authors empha-
size the static limit, well in the wings of the atomic line,

where the Jablonski stationary phase WKB analysis is

often applied with good effect.
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Iterative methods for determining true depth profiles

from measured neutron depth profiling (NOP) energy
spectra are presented. The methods account for

energy broadening caused by system noise, energy
straggling, multiple small angle scattering, and geo-
metrical acceptance angles. Examples of the methods
are given for known and unknown depth profiles of

helium-3 and nitrogen-1 4.
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Improved 3d photoabsorption spectra of the series of

rare-earth fluorides have been obtained by recording

total electron yield and using monochromatized syn-

chrotron radiation. They are compared with predicted

spectra resulting from an average-of-configuration cal-

culation of wavefunctions employing radial integrals

adjusted to the observed spectrum in each case; re-

sults are presented here for Ce, Pr, Ho and Er spectra.

Improved resolution of the Ce spectrum permitted for

the first time a determination of the proper scaling for

all of the electrostatic parameters.
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In the limit of low temperature, the most probable path
for escape from a basin of attraction is the path which
minimizes the available thermal noise energy required

for escape. This minimum energy is the activation

energy of escape.
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The authors have fabricated a (1 1 1) silicon X-ray mon-
ochromator crystal with a diode diffused into its sur-

face. Without suffering any apparent degradation in its

or rocking-curve width at the Bragg condition, the crys-

tal provides a dc current which changes dramatically at

the diffraction of a monochromatic x-ray beam. The
current change is directly attributable to extinction at

the Bragg angle. It provides a new means to align the
two crystals of a double-crystal x-ray monochromator
using a feedback circuit.
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The quantum mechanical foundation of modern preci-

sion physical measurements is discussed, with empha-
sis on five key features of quantum mechanics which
underlie such measurements. It is argued that quan-
tum theory affords more advantages than limitations

for achieving high precision in determination of funda-
mental constants and related quantities.
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The work presents for the energy range 0.1-100 keV
the National Bureau of Standards (NBS) database of

experimental x-ray attenuation coefficients (total ab-

sorption cross sections) and cross sections calculated

using a relativistic Hartree-Slater model for the photo-
electric cross section for all elements of atomic
number Z = 1-92. The information is displayed in both
tabular and graphical form. Also shown on the graphs
are cross sections obtained using the semiempirical

set of recommended values of B.L. Henke and co-

workers (Atomic Data and Nuclear Data Tables 27, 1

(1982)). A bibliography of the NBS database for the

energy range is included.

801,287

PB88-1 77407 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Atomic and Plasma Radiation Div.

Relativistic Effects in Electron-Atom Collisions.

Final rept.,

Y. K. Kim, and J. P. Desclaux. 1987, 5p
Grant NATO-85/0744
Sponsored by North Atlantic Treaty Organization,

Brussels (Belgium), and Department of Energy, Wash-
ington, DC. Office of Fusion Energy.

Pub. in Physica Scripta 36, p796-800 1987.

Keywords: 'Ions, Reprints, 'Electron atom collisions,

'Relativistic distorted wave.

Relativistic effects in electron-atom collision cross

sections are discussed. According to the results ob-

tained using the relativistic distorted-wave Born ap-

proximation, relativistic cross sections for electron-

impact excitations of Li-like ions are smaller than cor-

responding nonrelativistic cross sections. The reduc-

tion results mostly from relativistic contraction of

bound orbitals and from spin-orbit splitting. The au-

thors found that electron exchange and orthogonality

between bound and continuum orbitals did not signifi-

cantly alter cross sections for highly charged ions.
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cathode.

A source has been developed which produces a rather

uniform distribution of spectral lines over the wave-
length range from 115 nm to approx. 800 nm. The
source is a sealed lamp with a hollow cathode of 10%
chromium and 90% platinum and a fill gas of neon.

Spectral lines emitted by platinum cover the range 1 1

5

nm to 320 nm, those from chromium span the range
320 nm to 540 nm, and those from neon extend up-

wards of 540 nm. A description of the source and
measurements of the radiances of a number of the

spectral lines are given along with error analyses of the

measured values.
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Absolute excitation rate coefficients for Fe XIV and Ni

XVI ions are measured spectroscopically in the Texas
Experimental Tokamak. Previous measurements for

the 3d-3p transition array of Cu XVII are verified and
the measurements are extended to the 3s3p(2)-

>3s(2)3p transition array of this ion. The experimental
rate coefficient for the 3d-3p transition array of Fe XIV
is 6.2 times 10 to the minus 9 power cm(3)s(-1) at an
electron temperature near 160 eV and for Ni XVI and
Cu XVII, the values are 4.2 times 10 to the minus 9
power and 3.8 times 10 to the minus 9 power cm(3)s(-

1), respectively, at an electron temperature near 240
eV. For the 3s3p(2)(2)P(3/2)->3s(2)3p(2)P(3/2) tran-

sition array, the experimental excitation rate coefficient

for Fe XIV is 8.2 times 10 to the minus 9 power
cm(3)s(-1) at an electron temperature near 160 eV and
for Ni XVI and Cu XVII the value is 5.5 times 10 to the
minus 9 power cm(3)s(-1) at an electron temperature
near 240 eV. The uncertainty in these results is esti-

mated to be -h or - 50% (one standard deviation).

Computed values of absolute excitation rates in a dis-

torted-wave approximation and Mewe's semiempirical
formula are found to be in good agreement with the
experimental values.
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Radioactivity, Reference material. Tandem accelerator
mass spectrometry.

The National Bureau of Standards (NBS), in conjunc-
tion with the Oak Ridge National Laboratory (ORNL)
and the Accelerator Mass Spectrometry (AMS) com-
munity, is in the process of developing a (40)Be/(9) Be
isotopic solution Standard Reference Material (SRM).
The starting (10)Be/(9)Be solution was provided by
the ORNL after Secondary Ionization Mass Spectro-
metric characterization for isotopic concentration. The
radioactivity purity of the ORNL Master solution was
confirmed by gamma-ray spectrometry, then diluted at
NBS with solutions made from zone-refined single-
crystal beryllium metal and sub-boiling double-distilled
hydrochloric acid. Four serial dilutions were necessary
to achieve a final (10) Be/(9)Be isotopic composition
of approximately 3 x 10(-1 1). The accuracy of the dilu-

tions was confirmed by liquid scintillation and AMS
measurements. The isotopic composition of the ORNL
Master solution was also confirmed at NBS by Reso-

nant Ionization Mass Spectrometry. The isotopic com-
position of the final solution is being confirmed at the

present time through international laboratory AMS
measurements.
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With the advent of high-current high-energy proton ac-

celerators used as pulsed neutron sources for con-
densed matter studies, interest in extending neutron
scattering measurements to the eV region has in-

creased. Among the instruments proposed is the reso-

nance-detector spectrometer (RDS) which uses the

sharp low-energy nuclear resonance (usually capture)

to define the energy of the scattered neutron. These
spectrometers require detectors with high efficiency

and good background rejection. Two promising candi-

dates for such detectors, a bismuth germanate (BGO)
scintillator and a high-purity germanium (HPOe) detec-
tor have been tested at the NBS neutron time-of-flight

facility. These tests used simple recoil scattering at

high scattering angles and several different resonance
foils. Efficiencies and signal to background ratios were
measured.
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Laser radiation.

An introduction to several recent new developments in

semi-classical Floquet theories and quasi-energy
methods for perturbative and nonperturbative treat-

ments of intense field muitiphoton excitation (MPE),
ionization (MPI), and dissociation (MPD) of atoms and
molecules is presented.
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The current state of hydrogen maser frequency stand-
ards is reviewed. Particular emphasis is placed on the
discussion of physical mechanisms which affect long-
term stability. While questions concerning absolute ac-
curacy still remain, recent experiments suggest that
long-term stability can be at least as good as the best
primary standards (1 x 10 to the -13th power). The
long-term stability can be realized by small passive hy-

drogen maser field standards, a fact which makes this

an attractive alternate to cesium field standards. Hy-
drogen masers already exhibit the best short-term sta-

bility of any room temperature atomic clock, and this

could be improved by a factor of 100 with the atomic
development of hydrogen masers operating at cryo-
genic temperatures.
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Detailed observations of the slow fluctuation of the
stored beam in the NBS 280 MeV electron storage ring

(SURF II) reveal a relaxation-type oscillation, in which
brief intervals of dipole mode bunch oscillation alter-

nate with relatively long recovery intervals free of co-
herent oscillations. A simple phase modulation model
of the dipole oscillation shows that an infinite number
of modulation sidebands develop around each RF har-

monic of the beam. These vary in amplitude as the os-
cillation grows, giving the appearance of turbulence.
The model reveals a self-limiting feedback mechanism
which limits the growth of the oscillation. Graphic data
Illustrating this behavior are presented.
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The authors have developed a method of providing

atoms with low enough kinetic energy to be contained
in the many extremely shallow traps that have been
proposed for neutral atoms. They have demonstrated
this by successfully loading a magnetic trap. This is the

first conclusive evidence of trapped atoms. The au-

thors believe this is a general technique, capable of

loading any of the atom traps proposed.
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Calibration.

Turbine and Venturi flowmeters were calibrated in both
normal and superfluid helium in an apparatus designed
specifically for that purpose. Simple in concept, the fa-

cility forces liquid helium from a calibrated bellows
through the flowmeter. An ambient temperature step-

ping motor drives the welded stainless steel bellows
whose capacity is 10 L. Flow rates range up to 0.35 L/

s, and helium temperatures span from 1.25 K to 4.0 K.

For the 9.3 mm bore turbine meter, identical meter fac-

tors are obtained for normal and superfluid helium. For
the Venturi meter, discharge coefficients between 0.98
and 1 .0 are obtained with normal and superfluid.
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Flowing superfluid helium cavitates much more readily

than normal liquid helium, and there is a marked differ-

ence in the cavitation behavior of the two fluids as the

lambda point is traversed. Examples of cavitation in a
turbine meter and centrifugal pump are given, together

with measurements of the cavitation strength of flow-

ing superfluid helium. The authors attribute the unusual
cavitation behavior of superfluid helium to its immense
thermal conductivity.
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The promise of high reliability and high refrigeration ca-

pacity is responsible tor a recent surge of interest in

pulse tube refrigeration. The work involves the devel-

opment of an analytical model describing behavior of

the orifice pulse tube to gain a better understanding of

the refrigeration process. Due to oscillating gas flow,

the system is described in terms of average enthalpy
flow with such simplifying assumptions as an ideal gas
and sinusoidal pressure variation. Phaser analysis is

used to represent the temperature, pressure, and
mass flow rate waves in vector form. Also discussed in

the paper is the verification of the model in which ana-
lytical predictions are compared to experimental
measurements.
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A commercial electronic balance was altered to weigh
objects in a cryogenic environment containing com-
bustible fluids. The balance was used to measure the
mass gain of open cellular foams touching the surface
of liquid hydrogen. The mass gain rate is a function of

the foam wicking characteristics (a function of the
foam structure). Weighing the empty and liquid filled

foam sample in the ullage above the liquid, and the
foam submerged in the liquid, gives sufficient informa-
tion to allow a free volume or porosity to be determined
for the foam. These tests are especially important for

foams too weak to withstand the surface tension
forces of ambient temperature liquids. Details of the
design of the cryogenic balance and some results for

several types of foams are presented in the paper.
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J. D. Siegwarth, and R. O. Voth. 1988, 7p
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drogen. Cryogenic equipment.

A small high vacuum valve has been built for use in a
liquid hydrogen handling system. The valve stem tip

consists of a polycarbonate resin which closes against

a stainless steel seat. Other features of the valve in-

clude a closing mechanism that is helium gas operated
and a bellows stem seal that allows the valve to open
and close without changing the internal volume.

801,301
PB88-193339 PC A05/MF A01
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Analytical Chemistry.
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Also available from Supt. of Docs.

Keywords: "Bremsstrahlung, "X rays, Electron energy,
Mathematical modeling, Measurement, Background
radiation. Electron flux density.

Recently NBS reported on the modeling of bremssrah-
lung radiation generated from elemental targets by 10-

40 keV electrons. The x-ray measurements were made
on 44 elemental targets with atomic numbers ranging
from 4 to 92. Up to 1 9 different x-ray intensities were
recorded on each target at each of 7 electron acceler-

ating voltages. The data set is considerably more com-
prehensive than previous data sets, consisting of ap-
proximately 4100 data points. No such large data set

of x-ray bremsstrahlung measurements is available in

the literature for the electron energies of 10-40 keV.
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J. Randa, and M. Kanda. 1986, 3p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) International Symposium on Electromagnetic
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Keywords: "Electromagnetic environments, Maxwells
equations. Finite difference theory, Numerical integra-

tion. Computation.

An approach is outlined to the characterization of com-
plicated electromagnetic environments, based on a
lattice (finite difference) approximation to Maxwell's
equations. Approximate solutions to the equations are

found numerically, subject to constraints imposed by
boundary conditions and by measurements of the field

at some number of points. The technique is illustrated

by simple two and three dimensional examples.
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Sponsored by Department of Energy, Washington, DC.
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Three body problem. Reprints.

An exactly soluble two-body model is used to investi-

gate Coulomb effects on S-wave asymptotic normal-
ization constants. The model consists of an S-wave
separable interaction with and without a repulsive Cou-
lomb interaction. Relative to the case without the Cou-
lomb interaction, it is shown explicitly that an S-wave
asymptotic normalization constant is affected in two
compensating ways by the presence of the Coulomb
interaction: (1) The asymptotic norm decreases due to

the decrease in binding energy; (2) the asymptotic
norm increases due to the modification in the tail of the
wave function brought about by the long-range nature
of the Coulomb interaction. For a system such as
(3)He, these are approximately 5% effects that essen-
tially cancel each other, leading to nearly equal asymp-
totic normalization constants for (3)H and (3)He.
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Performance of a Small Centrifugal Pump in He I

and He II.
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The performance and NPSH requirements for a small
centrifugal pump were measured over the temperature
range of 1 .6 to 4.2 K. A close-coupled cryogenic induc-

tion motor powers the single stage pump which has a
50 mm diameter impeller. The pump performance
(head and capacity) was the same for both He I and He
II, in the absence of cavitation. Developed heads up to

16 m and capacities up to 900 L/h are achieved at

7000 rpm. Both a six-blade propeller inducer and a
three-blade screw inducer were tested. The screw in-

ducer requires significantly less suction head than the
propeller design; the NPSH requirements are less than
-100 mm for He I, and depending on flow rate, range
between 35 and 1 65 mm for He II.
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Dependence of Inelastic Electron Mean Free Paths
on Electron Energy and Material.
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S. Tanuma, C. J. Powell, and D. R. Penn. 1987, 3p
Pub. in Analytical Electron Microscopy, p356-358
1987.

Keywords: "Electron beams, "Mean free path. Inelas-

tic scattering. Surfaces, Electron energy, EV range
100-1000, KeV range 01 -10.

Calculations have been made of the inelastic mean
free paths (IMFPs) of 300-2000 eV electrons in 27 ele-

ments and 4 compounds, using a new algorithm due to

Penn. The calculated IMFPs have been fitted to the

Bethe equation for each material, have been empirical-

ly related to several material parameters (density,

atomic or molecular weight, number of valence elec-

trons, and bandgap energy for non-conductors). The
resulting general formula allows convenient determi-

nation of the IMFP dependence on electron energy for

a given material and the material dependence for a
given energy.
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Technological University of Nagaoka.
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A. L. Dragoo. 1987, 3p
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Keywords: Ion beams. Surfaces, Desorption, Reprints,

"Nagaoka University.

A visit to the Technological University of Nagaoka (Na-

gaoka, Japan) is reported. Research in material sci-

ence, ion beam physics, and surface science is briefly

described.
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Photon and electron reactions with nuclei are reviewed
for which the excitation energy is in the delta region.

The role of the first nucleon resonance as an interme-
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diate state in electromagnetic nuclear reactions is ex-

amined above and below pion threshold.
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Spin Sensitivity of a Channel Electron Multiplier.
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Sponsored by Department of Energy, Washington, DC.
Pub. in Review of Scientific Instruments 59, n3 p506-
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"Electron multipliers. Polarized beams, eV range 10-

100.

The authors report direct measurements of the sensi-

tivity of a channel electron multiplier to electrons with

different spin orientations. Four regions of the multipli-

er cone were examined, using polarized electrons at

100-eV incident energy. Pulse counting and analog

modes of operation were both investigated, and, in

each case, the observed spin effects were less than

0.5%.
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Test of the Isotropy of the Speed of Light Using
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The authors report on a novel experiment sensitive to

the anisotropy of the one-way speed of light. The fre-

quency of a two-photon transition in a fast atomic
beam is compared to the frequency of a stationary ab-

sorber while the direction of the fast beam is rotated

relative to the fixed stars. The experiment yields an im-

proved upper limit for the anisotropy: delta c/c = or <
3 X 1 0 to the -9th power.

801,310
PB88-198965 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Chemical Kinetics Div.

Hg Resonance Lamp with Controlled 254-nm Line
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Pub. in Review of Scientific Instruments 58, n12
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A new method has been described elsewhere for

measuring transient temperature changes using the
absorption of the 254-nm resonance radiation from an
optically thick Hg lamp by traces of Hg vapor. The
method is based upon the fact that the Hg resonance
lines broaden in a known way with increasing tempera-
ture and pressure. The sensitivity and dynamic range
of the temperature measurement depends upon the
extent of line reversal which varies with the optical

depth of the Hg lamp. It is shown here that this can be
controlled by means of a proper lamp design. The
mounting assembly for the lamp and the circuitry re-

quired for this purpose are described. It was demon-
strated that the output of such a lamp is stable and
reproducible with line profiles (optical densities) that

could be varied over about a 20-fold range. Within
such a range of operating parameters, the measure-
ment of transient temperature to 1 500 K in gases at

pressures below 100 Torr could be made.
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ters: Review of Recent and Imminent Publications.

Final rept.,

J. Sugar. 1988, 4p
Pub. in Spectrochimica Acta 43B, n1 p21 -24 1 988.
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abilities, "Collision cross sections, "Bibliographies,

Wavelengths, Reprints.

The past, present and near future compilations and
bibliographies of atomic data by the three data centers

of the National Bureau of Standards are reviewed.

They include the topics of atomic transition probabil-

ities, wavelengths, energy levels, and collision cross-

sections. All but the last are prepared at the Gaithers-

burg, MD, site while cross-sections are compiled at the

Joint Institute for Laboratory Astrophysics (JILA) at

Boulder, CO. Only brief remarks regarding the JILA
work are given to call attention to this activity.
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Semiclassical Interpretation of Eigenvectors for

Excited Atoms in External Fields.

Final rept.,

J. B. Delos, R. L. Waterland, and M, L. Du. 1988,

23p
Pub. in Physical Review A 37, n4 p1 185-1 207, 15 Feb
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"Eigenvectors.

Eigenvectors for an electron in an atom in parallel

electric and magnetic fields are calculated, and a semi-

classical interpretation of their behavior is obtained. Ei-

genvectors can in this case be regarded as 'wave
functions in angular momentum space'. The matrix

equation defining the eigenvectors is whtten as a dif-

ference equation, and then converted to a pseudodif-

ferential equation; a systematic procedure is then used
to construct a semiclassical approximation. It is found
that the same classical Hamiltonian that has been pre-

viously used to calculate semiclassical eigen-values

provides a WKB-type representation of the eigenvec-
tors. The development sheds new light on action-angle

formulations of quantum mechanics and on semiclas-
sical approximations in action-angle variables.
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Time and Frequency (Time-Domain) Characteriza-
tion, Estimation, and Prediction of Precision
Clocl(S and Oscillators.
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dictions, Estimating, Reprints, Time domain, Allan vari-

ance.

A tutorial review of some time-domain methods of

characterizing the performance of precision clocks
and oscillators is presented. Characterizing both the

systematic and random deviations is considered. The
Allan variance and the modified Allan variance are de-

fined, and methods of using them are presented along
with ranges and areas of applicability. The standard
deviation is contrasted and shown not to be, in gener-
al, a good measure for precision clocks and oscillators.

Once a proper characterization model has been devel-

oped, then optimum estimation and prediction tech-

niques can be employed. Some important cases are
illustrated.
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Selected data on electron-ion resonances was exam-
ined, with a primary emphasis on the experimental
work. New insights have come forth from theory and
measurements of dielectronic recombination; mixing

of angular mementum states by extrinsic electric fields

can act as a 'knob' on the cross section to 'tune' differ-

ent values. There has also been recent evidence for

dielectronic capture followed by double autoionization

or auto-double ionization, and some reasonable
amount of theory has both preceded and followed this

evidence. Dielectronic capture resonances have been
predicted on the basis of theory to play a significant

role in the excitation of ions by electrons; and though
the experimental evidence for the import of these re-

sonances is thus far sketchy, new techniques are

being developed at a number of laboratories which
should allow detailed study of them.
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Photon stimulated desorption.

An ellipsoidal mirror analyzer (EMA) has been con-
structed at the National Bureau of Standards for the

analysis of ions produced by photon stimulated de-

sorption. This type of analzer can measure simulta-

neously differential kinetic energy, angular distribution,

and mass. The design of the EMA is similar to one de-

veloped previously (D.E. Eastman, J.J. Donelon. N.C.

Hien and F.J. Himpsel, Nucl. Instr. and Meth. 172
(1980) 327). However, an entirely new approach has
been used in the mechanical design, construction ma-
terials, and in the technique for charged particle posi-

tion detection. The primary differences are an aberra-

tion corrected mirror, the use of titanium for the main
structural components, and a resistive-anode area de-

tector. A description of these differences and their ad-

vantages is given in detail.
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US NBS.

The document describes the National Bureau of

Standards (NBS) calibration service 44090C (formerly

8.1 R) which operates in the following way: (i) dosime-
try sensors (metal foils, nuclear track detectors, wires,

crystals, etc., supplied by the customer or by NBS) are

irradiated to a measured neutron fluence in a fission-

spectrum neutron field (for short lived reaction prod-

ucts, the samples are irradiated to near saturation and
the fluence rate specified); and (ii) the irradiated do-

simetry sensors are shipped to the customer, followed

by a test report stating the fluences or fluence rates

and associated uncertainties. The scope and philoso-

phy of the service, the neutron field characteristics, ir-

radiation procedures, and the uncertainties in the re-

ported neutron fluences or fluence rates are dis-

cussed. Typical maximum fluences are of the order of

3 X 10 to the 15th power neutrons/sq cm, with com-
bined (1 omega) uncertainties of + or - 2 %.
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NBS (National Bureau of Standards) Measurement
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Special pub. (Final),
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US NBS, Fission spectra.

The document describes the NBS calibration service

44080C (formerly 8.10), which operates in the follow-

ing way: (i) dosimetry sensors (metal foils, nuclear

track detectors, wires, crystals, etc., supplied by the

customer or by NBS) are irradiated to a certified neu-

tron fluence in a (252)Cf spontaneous fission neutron

field (for short lived reaction products, the samples are

irradiated to near saturation and the fluence rate speci-

fied), and (ii) the irradiated dosimetry sensors are

shipped to the customer, followed by a test report stat-

ing the fluences or fluence rates and associated uncer-

tainties. The scope and philosophy of the service, the

neutron field characteristics, irradiation procedures,

and the uncertainties in the reported neutron fluences

or fluence rates are discussed. Typical maximum
fluences are of the order of 1 x 1 0 to the 1 3th power
neutrons/sq cm and maximum fluence rates of 10 mil-

lion neutrons/cm2 sec, with combined (1 sigma) un-

certainties of -I- or - 1 .2%.
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Area Detectors for X-ray Spectroscopy.
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multipliers, 'Si semiconductor detectors. Charge cou-
pled devices, X-ray detection, Soft x radiation. Electron

spectroscopy.

Area detectors greatly increase the efficiency of data
acquisition in spectroscopic applications. The operat-

ing principles, advantages and limitations of two types
of detectors system are described. They are the micro-

channel plate (MCP) with resistive anode readout, and
the silicon charged-coupled device (CCD), both with

and without MCP enhancement. The linearity, size,

resolution, quantum efficiency, noise specifications,

stability, and uniformity of response are discussed.

Data acquisition electronics are described briefly. The
use of the devices is illustrated with applications to

electron and soft X-ray spectroscopy.
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The authors investigate the manner in which anoma-
lies enter the description of experimental data by
means of effective Lagrangians, with particular atten-

tion to the known result that delta-function-type con-
tact singularities of Feynman integrals do not contrib-

ute to the S matrix. The development uses the two-
photon decay of singlet positronium as an example. It

is shown that the anomaly becomes essential on re-

placing positronium effectively by a point particle; the
anomaly arises automatically in the resulting effective

Lagrangian as a remnant of the underlying QED struc-

ture of positronium.
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In a mode-stirred chamber, the field in the cavity is per-

turbed with a stirrer or rotating scatterer so that the

time-averaged field is constant. The report examines
the fundamental properties associated with a perturb-

ing body in a cavity and finds that the key to effective

field perturbation lies in shifting the eigenmode fre-

quencies. The shifting may be large enough that the

new perturbed modes no longer resemble the original

unperturbed modes. In effect, as the body rotates, dif-

ferent perturbed modes may be excited, thus introduc-

ing randomness into the system. Using the Transmis-
sion-Line-Matrix (TLM) method, the shifting of eigen-

frequencies and the variation on the magnitude of the

fields for different stirrer sizes are computed.
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Ballistic methods of measuring the absolute value of

the free-fall acceleration g are discussed. Particular at-

tention is given to various error sources and measure-
ment limitations which affect the accuracy obtainable

in the measurement.
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The performance of the 'high-flux' toroidal grating

monochromator (HFTGM) at the NBS SURF-II syn-

chrotron storage ring is assessed. Two gratings are

studied: one with a ruled profile and the other having a
laminar profile. The laminar profile is shown to reduce
substantially the intensity of higher-order diffracted

light with only a small decrease in the intensity of the

first order light. The dependence of the energy resolu-

tion as a function of the area of the grating illuminated

is also discussed.
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Charge exchange. Electron spectra. Ion-atom colli-

sions. Ion-molecule collisions.

The energy values of the autoionization states (3ln'r)

of the N(5-i-) ion are deduced from the analysis of

ejected-electron spectra following the collisional elec-

tron charge transfer process between bare N(7-t-) pro-

jectiles and various targets (He, H2 and Ar). The au-
thors compare these results with their ab initio theoret-

ical calculations employing a fourteen-state pseudos-
tate close-coupling scheme.
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Spectra of 14 Fe-like ions from Ru(18-|-) to Gd(38-t-)

were observed with laser-produced plasmas and graz-

ing-incidence spectrographs. The wavelengths range
from 26 to 78 A. Line identifications were made for

transitions of the 3p(6)3d(8)-3p(5)3d(9) array. The
number of identifications varied from 42 in Ru(184-) to

10 in Gd(38-f). Experimental values for many of the
energy levels of the 3p(6)3d(8) and 3p(5)3d(9) configu-

rations were derived from the measured wavelengths.
Predicted values for missing levels and for ions not ob-
served in the isoelectronic sequence were obtained
from parametric fits of the differences between the ob-
served level values and relativistically calculated level

values. Results are given for all ions of the sequence
from Ru(18-|-) to Yb(44+). Wavelengths for magnetic
dipole transitions within the 3p(6)3d(8) configuration

calculated from the energy levels are given for several

ions.
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The cavitation characteristics of a small pre-induced

centrifugal pump operating in He I and He II over the

temperature range 1 .8-4.2 K are presented. The pump
and close-coupled induction motor operate immersed
in liquid helium. A six-blade propeller inducer and a
three-blade screw inducer were both tested. With this

pump configuration using either inducer, there is a tre-

mendous difference between the cavitation character-

istics of He I and Hell. The NPSH requirements for this

pump with the screw inducer could not be determined
for He I but it is less than -100 mm and, depending on
flow rate, ranges between 35 and 165 mm for He II.
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Injection of 5 MeV electrons into the NBS-Los Alamos
racetrack microtron is accomplished with a dipole

magnet on the linac axis. A three-magnet chicane is

used to compensate for the unwanted deflection of re-

circulating beam by the injection magnet. In order to

minimize emittance growth due to power supply noise,

the three chicane magnets are driven by two power
supplies, with each supply connected in series to two
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coils in different magnets. The arrangement, together

with the tight space available for the chicane, con-

strains the choice of conductors, and leads to very pre-

cise and compact lowz-field magnets. Magnetic field

measurements demonstrate that all design goals have
been achieved.
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tems.

The high power RF system for the NBS-LANL Race-
track Microtron (RTM) consists of four CW linac sec-

tions powered by a single 500 kw CW klystron at 2380
MHz. The power level and phase in each linac section

is regulated by a feedback network that controls high

power waveguide power dividers and phase shifters as
well as the RF klystron drive. A block diagram of the

system is shown. The desired RF power and phase
levels in each section are set by the RTM computer
control system. Application programs within the RTM
control computer allow fast power-up of all four linac

sections under computer control. These programs,
which monitor forward power, reverse power, and
vacuum in each section, also significantly shorten the
time needed to RF process a linac section after a
vacuum pump down.
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tors to Determine the Emittance and Position of
High Power CW Electron Beams of the NBS (Na-
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The NBS-LANL Race Track Microtron (RTM) injector

produces a sub-millimeter diameter, 600 micro A, 5
MeV CW electron beam. In order to steer and focus
the electron beam and to measure its emittance and
energy spread, a system of wire scanner beam profile

monitors has been developed. Three wire scanners
are mounted in a straight line with approximately one
meter spacing for emittance measurements. The
fourth wire scanner is positioned after a 45 degree
bending magnet for energy spread measurements.

801,329
PB88-238597 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Radiation Source and Instrumentation Div.
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The NBS-Los Alamos racetrack microtron (RTM) injec-

tor consists of a 100 keV chopper/buncher system
and a 5 MeV, 2-section, side-coupled, continuous
wave RF linac operating in a standing-wave mode at

2380 MHz. The purpose of the injector is to provide a
low-emittance electron beam of up to 550 micro A CW
current, with a suitably small phase and energy spread
for insertion into the RTM.
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In the NBS-Los Alamos racetrack microtron (RTM),
the 1 7 MeV electron beam, which has made one pass
through the RTM linac, is deflected 180 deg in one end
magnet and is returned to the same end of the (stand-

ing wave) linac for a second pass. A pair of dipole mag-
nets on the linac axis compensate for the beam dis-

placement caused by the end magnet so that the
beam enters the linac on axis. These two magnets are

designed to have equal field integrals in order to

produce a pure displacement. Matching the field inte-

grals was complicated by the quite different widths of

the two magnets which have different beam clearance
requirements. In addition, the wider magnet contains a
quadrupole coil for beam steering. Design consider-

ations are presented. Magnetic field measurements
show that critical design goals have been achieved.
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PIN diodes offer a number of advantages over ion

chambers and other X-ray detectors in size, signal-to-

noise ratio, collection efficiency, dynamic range, and
ultrahigh vacuum compatibility. The authors have
measured the response of several commercially avail-

able PIN diodes in the X-ray region of 3.5-11 keV on
the Naval Research Laboratory's Materials Analysis
Beam Line (X-23B) at the National Synchrotron Light

Source. They analyze the results of these measure-
ments with respect to the construction of these de-
vices, and discuss various synchrotron applications.
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Interphase heat transfer coefficients and effective

axial conductivities were obtained for packed beds of

uniform alumina spheres with gaseous throughflow in

the temperature range 375-1300 K. The method used
was parameter estimation from frequency response
measurements at two axial locations in a bed when a
small sinusoidal temperature disturbance was impart-

ed to the inlet gas temperature. A new model was pro-

posed and frequency response expressions derived in

order to take into account the large effective axial con-
ductivity resulting from radiative transfer, unsteady
temperature distribution in the solid, and gas-solid in-

terphase heat transfer. A key feature of the model is

the use of the local average particle surface tempera-
ture as the dependent variable.
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The spectra of highly ionized xenon were generated in

a tokamak plasma and photographed in the region 60-

350 A with a 2.2-m grazing-incidence spectrograph.
The 4s(2)-4s4p transitions of Zn-like xenon (XeXXV)
and all the 41-4(1 + 1) transitions of Cu-like xenon
(XeXXVI) were measured with estimated uncertainties

of + or - 0.005 A. These measurements have been
combined with previous wavelength measurements of

Xe XXVI to determine energy levels. A value for the
ionization energy of Xe(25 + ) of 6,912,400 + or -

3000/cm (857.0 + or - 0.4 eV) was derived.
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An automated guarded-hot-plate apparatus was de-
signed and built to meet the requirements of ASTM
Standard Test Method C-177 for measuring the ther-

mal conductance of thermal insulation. Apparent ther-

mal conductivity has been measured with this appara-
tus in the range from 40 to 100 mW/(m.K) at mean
temperatures from 300 to 750 K, in environments of air

and helium, at pressures ranging from atmospheric
pressure to roughing-pump vacuum. The apparatus is

controlled by a desk-top computer. A thermocouple
device of novel design more accurately senses the av-

erage temperature over the surface of each heater
plate. An improved algorithm for the control sequence
leads to more stable heater powers and specimen
temperatures. Overall uncertainties of apparent ther-

mal conductivities at atmospheric pressure are 2 per-

cent at 300 K and 5 percent at 750 K when measuring
conductivities in the range from 40 to 100 mW/(m.K).
The apparatus will be valuable in development of new
Standard Reference Materials of low conductivity and
for higher temperature ranges, and is being used in

comparative interlaboratory measurement programs.
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The authors report the observation of shell structure in

(9)Be(1 +) nonneutral plasmas (ion clouds) confined in

a Penning trap. Clouds containing up to 15,000 ions

(density about 100 million/cc) were laser cooled to

temperatures of about 10 mK. Under these conditions,

the ions are strongly coupled and exhibit liquidlike and
solidlike behavior through the formation of concentric

shells. The shells were observed by direct imaging of

the laser-induced ion fluorescence for values of the

Coulomb coupling constant Gamma ranging from
about 20 to 200. The shell structure is compared with

theoretical predictions.

801,336
PB89-101349 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Photon Antibunching and Sub-Poissonian Statis-

tics from Quantum Jumps in One and Two Atoms.
Final rept.,

W. M. Itano, J. C. Bergquist, and D. J. Wineland.
1988, 4p
Sponsored by Air Force Office of Scientific Research,
Arlington, VA., and Office of Naval Research, Arling-

ton, VA.
Pub. in Physical Review A 38, n1 p559-562, 1 Jul 88.

Keywords: Intermediate infrared radiation. Electron

transitions. Reprints, "Mercury ions, *lon storage,

Laser induced fluorescence. Quantum optics. Laser
spectroscopy. Photon emission.

Antibunching and sub-Poissonian statistics of the 11-

micrometer photon emission from the 5d(10)6p dou-
blet P(1/2) to 5d(9)6s(2) doublet D(3/2) transition in

one and two trapped Hg(1 + ) ions have been inferred

from the quantum jumps of the laser-induced fluores-

cence of the first resonance transition at 1 94 nm. Each
downward step in fluorescence was assumed to mark
the emission of an 1 1 -micrometer photon. Signals

from two ions were consistent with the assumption
that quantum jumps in the two ions occurred independ-
ently. Mandel's O parameter was determined to be ap-
proximately -0.25 for one and two ions.
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Magnetic-dipole and electric-quadrupole transition

rates for S-like ions between ground-state terms have
been calculated using multiconfiguration Dirac-Fock
wave functions. Sudden changes were found in these
transition rates from one element to the next where
there is a change of the dominant configuration. Also,

ordering of the levels changes as the nuclear charge
increases, but this is not necessarily reflected as a
sudden change in transition rates. The results demon-
strate the necessity of using multiconfiguration calcu-

lations in the study of the systematics of transition

rates along isoelectronic sequences.
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Relative excitation rate coefficients of N v and O vi are
measured using a well-diagnosed Theta-pinch plasma.

Levels of n=4 and 5 are included in the measure-
ments for the first time. Experimental values are in sat-

isfactory agreement with theoretical values. A method
to deduce the recombination rate coefficient from the
He-like ions is suggested from the observations of the
effect of recombination on transitions originating from
levels of principal quantum number n = 4 and 5. Re-
combination rates of about 10 to the -12th power cc/s
at 69 eV for N v and about 10 to the -13th power cc/s
at 40 eV for O vi are deduced. These rates are larger

than the known theoretical rates for radiative, three-

body, and dielectronic recombination; charge ex-
change with hydrogen is suggested as possible expla-
nation.
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Geometry-dependent effects upon the response of an
omnidirectional detector and rectangular source con-
figuration are reviewed. A survey of approximation Is

conducted and evaluation of regions of validity per-

formed. A variant of the Wallace approximation is

shown to produce values that do not vary from 'exact'

calculations by more than plus or minus 5 percent,

often yielding results that are within plus or minus 1

percent.
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If there is either time reversal (T) or parity symmetry
(P), there can be no electric dipole moment for parti-

cles whose orientations are fully specified by the orien-

tations of their spin angular momenta. As a result,

there have been extensive searches for electric dipole

moments of particles as tests of these symmetries.
The history of the searches for a neutron electric

dipole moment is briefly summarized. The most sensi-

tive current experiments use ultra cold neutrons stored
in bottles whose walls totally reflect the neutrons.

These experiments are described and the current re-

sults are given. The results are compared with the pre-

dictions of theories that account for the known CP
non-conservation in the decay of the Kaons neutral

sub L.
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The authors report narrow dielectronic-capture reson-
ances decaying by double autoionization, observed for

the first time in electron-impact ionization of ions. They
also observe corresponding peaks in double and triple

ionization, leading them to postulate new processes
where dielectronic capture is followed by triple or

quadruple autoionization, respectively.
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The cross section for electron-impact excitation of the
resonance transition (2s-2p) of Be(1 +) has been cal-

culated in a variety of models at low incident-electron
energies. Both five-state (2s,2p,3s,3p,3d) and nine-
state close-coupling (with and without polarization po-
tentials) calculations have been completed. The re-

sults, while in good agreement with previous calcula-
tions, do not resolve all the long-standing discrepan-
cies between theory and experiment. There are still

significant discrepancies with the experimental cross
section for the 2s-2p transition. However, previous cal-

culations of the polarization of the resonance fluores-

cence used an expression for the scattering amplitude
that was inappropriate for ions. The present results for

the polarization use the correct expression, and are in

good agreement with experiment. Calculations using
the same approach for other quantities, specifically

binding energies and resonance parameters, show
small but significant improvements when compared
with experiment.
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An experimental technique is described which enables
determination of the partial cross sections for electron

excitation of atoms as a function of changes in spin

and orbital angular momentum. The method provides a
good signal-to-noise ratio in the energy region near
threshold, and could be used to study long- or short-

lived excited states of many atomic systems. Measure-
ments for Na 3S-3P, near-threshold excitation are re-

ported here. The results are generally in good agree-
ment with the close-coupling calculations of D. L.

Moores and D. W. Norcross (J. Phys. B 5, 1482 (1972))
for the largest delta m sub S and delta m sub L compo-
nents of the cross section, but not for the component
with absolute value of delta m sub S = 1 and absolute
value of delta m sub L= 1 ,

indicating that the exchange
interaction is larger than previously recognized.
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The report describes several developments in the cal-

culation of radiation view factors between plane
convex surfaces. Gaussian integration is shown to

greatly improve the line integral methods for comput-

150



PHYSICS

General

jng unobstructed view factors. Calculation techniques
from computer graphics are found to be helpful when
the view between surfaces is partially obstructed by
other surfaces. A hierarchy of tests is developed to

eliminate non-obstructing surfaces in an efficient

manner. A technique of projecting the shadows of ob-
structing surfaces is developed for computing the ob-
structed view factors. It is shown that the new algo-

rithm is more accurate and generally faster than the

algorithm in another modern program.
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Using a relaxation theory of ion broadening, the au-

thors have performed calculations for L sup a, P sup a,

H sup a, and L(gamma) for neutral hydrogen radiators.

The calculations span a wide range of electron densi-

ty, temperature, and mu, the reduced mass of the radi-

ator and ion perturber. Four regions of qualitatively dif-

ferent influence of ion motion on the half widths at half

maximum of hydrogenic line profiles are identified. At
sufficiently small mu the ion dynamics are impact in

nature, while at very large mu they are quasistatic. The
half width increases with mu in the impact region, and
decreases with mu as the quasistatic region is ap-
proached. In between these latter two regions, the half

width reaches a maximum. A similar dependence of

the reduced width is observed as a function of the
plasma density. The temperature dependence is dis-

cussed as well. The ion dynamic influence on the half

width is determined by the ratio of the relevant collision

duration to the collisional coherence time for the tran-

sition. Validity criteria for the ion-impact and quasista-
tic limits are desired.
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sections. Mathematical models. Reprints, 'Electropro-
duction, MeV range 100-1000, GeV range 01-10.

Nuclear reaction data for the doubly differential cross
sections of inelastic electron scattering and of elec-
tronucleon and electropion production are parame-
trized by analytic models of the major reaction mecha-
nisms. Predictive FORTRAN codes for the yields of re-

action products have been developed for all nuclei
interacting with electrons and bremsstrahlung beams
in the energy range 0.5 - 5 GeV. Comparison with vari-

ety of electromagnetic reaction data is shown.

801,347
PB89-122386 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Scattering of Polarized Photons by Protons,
L. C. Maximon. Oct 88, 20p NISTIR-88/3877

Keywords: "Electromagnetic interactions, "Compton
effect, 'Magnetic dipoles, 'Photon-proton interac-
tions, 'Electric dipole moments.

The author derived the differential cross section for the
scattering of plane polarized photons by protons below
pion threshold. The contribution from the charge, spin,

and anomalous magnetic moment are calculated with
no approximation In the photon energy, epsilon. The

contribution from the proton structure is included only
to lowest order (viz., 0((epsilon/M)(sup2))), and comes
from the electric and magnetic dipole polarizabilities.

801,348
PB89-123210 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

CAMAC Handler for RT-1 1.

Final rept.,

R. D. Spal. 1988, 5p
Pub. in Nuclear Instruments and Methods in Physics
Research A270, p462-466 1988.

Keywords: Data acquisition. Microcomputers, Re-
prints, "CAMAC system, RT-11 operating system.
Computer applications.

A CAMAC handler for the RT-11 extended memory
monitor is described. It permits CAMAC programs to

run as virtual jobs, thus exploiting the full power of the
extended memory monitor. For example, two CAMAC
programs, each using its maximum 32K word virtual

address space, may run in foreground/background
mode. A LAM synchronized and terminated general
multiple action is introduced to minimize the operating
system overhead.

801,349
PB89-1 23277 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Atomic and Plasma Radiation Div.

Incident-Energy Dependence of Electron-Ion Colli-

sion Cross Sections.
Final rept,

Y. K. Kim, and J. P. Desclaux. 1988, 4p
Sponsored by Department of Energy, Washington, DC.
Office of Fusion Energy, and North Atlantic Treaty Or-
ganization, Brussels (Belgium).

Pub. in Physical Review A 38, n4 pi 805-1 808, 15 Aug
88.

Keywords: 'Collision cross sections. Excitation, Re-
prints, 'Electron-ion collisions, Energy dependence.
Iron ions, Multicharged ions, Atomic excitations. For-
bidden transitions.

It is shown that the dependence of electron-impact
cross sections sigma for the excitation of ions on the
incident energy T can be represented by compact ex-
pressions for a wide range of T from thresholds to 10
keV. These expressions are sigmaff) = A InT-t-B+C/
T-f-D InT/T for dipole- and spin-allowed transitions,

sigma(T) = A-i-B/T-FC/(Tsquared)-|-D/(T cubed) for

dipole-forbidden but spin-allowed transitions, and
sigma(T) = (A-|-BT)/(1 -|-CT-|-D(T squared) for spin-
forbidden transitions, where A, B, C, and D are con-
stants that depend on target properties but not on T.

These formulas should provide accurate cross sec-
tions in applications where many atomic cross sec-
tions are needed. Examples are presented for the exci-

tations of Be-like Fe(22 -I- ) ion by electron impact.

801,350
PB89-123731 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Effect of Closed Classical Orbits on Quantum
Spectra: Ionization Atoms In a Magnetic Field. 1.

Physical Picture and Calculations.
Final rept.,

M. L. Du, and J. B. Delos. 1988, 17p
See also PB87-223764 and PB89-1 23749. Sponsored
by National Science Foundation, Washington, DC.
Pub. in Physical Review A 38, n4 pi 896-1 91 2, 15 Aug

Keywords; 'Absorption spectra. Magnetic fields.

Atoms, Reprints, 'Photoionization.

Two papers developed the theory of oscillatory spec-
tra. When an atom is placed in a magnetic field, and
the absorption spectrum into states close to the ioniza-
tion threshold is measured at finite resolution, so that
individual energy levels are not resolved, it is found
that the absorption as a function of energy is a super-
position of sinusoidal oscillations. The papers present
a quantitative theory of this phenomenon. In the first

paper, the authors describe the physical ideas underly-
ing the theory in the simplest possible way, and they
present their first calculations based upon the theory.
In the second paper, the theory is developed in full

detail, proofs of all of the assertions are given, and the
authors describe the algorithm that was used to make
the calculations.

801,351

PB89-1 23749 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Effect of Closed Classical Orbits on Quantum
Spectra: Ionization of Atoms In a Magnetic Field. 2.

Derivation of Formulas.
Final rept.,

M. L. Du, and J. B. Delos. 1988, 18p
See also PB89-1 23731.
Pub. in Physical Review A 38, n4 pi 91 3-1 930, 15 Aug
88.

Keywords: 'Absorption spectra, Magnetic fields, Ap-
proximation, Atoms, Algorithms, Reprints, 'Photoioni-
zation.

A formula is derived for oscillations in the near-thresh-
old absorption spectrum of an atom in a magnetic field.

Three approximations are used. (1) Near the atomic
nucleus, the diamagnetic field is negligible. (2) Far
from the nucleus, the waves propagate semiclassical-
ly. (3) Returning waves are similar to (Cylindrically

modified) Coulomb-scattering waves. With use of
these approximations, together with the physical pic-

ture described in the accompanying paper, an algo-
rithm is specified for calculation of the spectrum.

801,352

PB89-1 23764 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Crossed-Beam Studies of Associative lonisatlon In

Heteronuclear Systems: NaLI(l-i-) Production
from Li* + Na and Na* -i- Li Collisions.
Final rept.,

B. C. Johnson, M. X. Wang, and J. Weiner. 1988, 9p
Sponsored by National Science Foundation, Washing-
ton, DC, and Department of Energy, Washington, DC.
Pub. in Jnl. of Physics B: At. Mol. Opt. Phys. 21 ,

p2599-
2607 1988.

Keywords: Reprints, 'Atom-atom collisions, 'Ioniza-

tion coefficients, 'Lithium atoms, 'Sodium atoms, He-
teronuclear systems. Crossed beams.

Direct measurements are reported of crossed-beam
reaction rate coefficients for the production of

NaLi(1+) from associative ionization collisions be-
tween Na and Li atoms. Separate excitation of the np
levels in each atomic species permits two series of ex-
periments: Li'(np)+ Na yields NaLi(1+) + c, 4 = or

less than n = or less than 9; Li + Na*(np) yields

NaLi(1 +)+e, 8 = or less than n = less than 14. Ion

production rates of NaLi(1-(-) arising from interbeam
collision were normalized to Na2(1-|-) and Li2(1+)
production rates arising from interbeam associative
ionization. Comparison of these results with both
quantitative and qualitative theoretical prediction re-

veals significant disagreement.

801,353

PB89-1 23848 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Atomic Transitions In Finite-Bandwidth Squeezed
Light.

Final rept.,

H. Ritsch, and P. Zoller. 1988, 4p
Pub. in Physical Review Letters 61, n9 pi 097-1 100, 29
Aug 88.

Keywords: 'Electron transitions. Absorption spectra.
Line width. Stochastic processes, Reprints, Density
matrix, Bloch equations. Squeezed light.

A stochastic density-matrix equation for an atom
strongly driven by finite-bandwidth squeezed light is

derived. The quantum properties of the light are ac-
counted for by a doubling of dimensions of the sto-

chastic process for c-number electric field amplitudes.
The possibility of obtaining reduced atomic linewidths
in the absorption spectrum of the atom embedded in

colored squeezed light is discussed, based on nonper-
turbative solutions of stochastic optical Bloch equa-
tions.

801,354

PB89-1 24861 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Thermophysics Div.

801,354 151



PHYSICS

General

Accurate Acoustic Thermometry 1: The Triple Point
of Gallium.
Final rept.,

M. R. Moldover, and J. P. M. Trusler. 1988, 23p
Pub. in Metrologia 26, pi 65-1 87 1 988.

Keywords: 'Gallium, "Argon, Acoustic velocity. Ther-
modynamics, Water, Acoustic resonators. Reprints,

'Triple point, 'Acoustic thermometry. Pressure de-

pendence.

The speed of sound in argon has been accurately

measured in the pressure range 25-380 kPa at the

temperature of the triple point of gallium (T sub g) and
at 340 kPa at the temperature of the triple point of

water (T sub t). The results are combined with previ-

ously published thermodynamic and transport property

data to obtain (T sub g) = (302.91 69 plus or minus
0.0005) K on the thermodynamic scale. Among recent

determinations of T(68) (the temperature on IPTS-68)

at the gallium triple point, those with the smallest

measurement uncertainty fall in the range 302.923 71

to 302.923 98K. The authors conclude that T-T(68) = (-

6.9 plus or minus 0.5) mK near 303 K, in agreement
with results obtained from other primary thermom-
eters.

801.355
PB89-1 26346 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Static Properties of a Non-Neutral (9)Be(1 -i-)-lon

Plasma.
Final rept.,

L. R. Brewer, J. D. Prestage, J. J. Bollinger, W. M.
Itano, D. J. Larson, and D. J. Wineland. 1988, 15p
Sponsored by Office of Naval Research, Arlington,

VA., Air Force Office of Scientific Research, Boiling

AFB, DC, and National Science Foundation, Washing-
ton, DC.
Pub. in Physical Review A 38, n2 p859-873, 15 Jul 88.

Keywords: Reprints, 'Beryllium ions, 'Ion traps, Laser
cooling. Penning traps. Beryllium 9, Mercury 198, Ion

plasmas.

The authors report measurements of the static proper-

ties of laser-cooled non-neutral (9)Be(1 +)-ion plas-

mas stored in Penning traps under a variety of experi-

mental conditions. The authors have measured the
shape, rotation frequency, density, and temperature of

the ions as functions of the Penning-trap potential and
laser-cooling configuration. Two different traps were
used. In one trap, the authors were able to measure
the ion temperature in directions both perpendicular
and parallel to the trap magnetic field. In the other trap,

(1 98)Hg(1 + ) ions were stored simultaneously with the

(9)Be(1 +) ions, and their effect on the (9)Be(1 +) ions

was measured. The experimental measurements are

compared with theoretical predictions.

eo 1,356
PB89-126395 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

160TbTb(sc): A New Absolute Nuclear Orientation
Thermometer for Use in High Magnetic Fields.

Final rept.,

H. Marshak, W. D. Brewer, P. Roman, and M.
Boettcher. 1987, 2p
Pub. in Japanese Jnl. of Applied Physics 26, Supple-
ment 26-3, pi 737-1 738 1 987.

Keywords: 'Temperature measurement. Nuclear mag-
netic resonance. Single crystals, Reprints, 'Thermom-
eters, 'Terbium 160, Oriented nuclei. Double reso-
nance methods, High magnetic fields. Low tempera-
ture.

The authors have studied the rare earth system con-
sisting of radioactive (160)Tb in ferromagnetic terbium
single crystal, in order to develop it as an absolute nu-

clear orientation thermometer for use at low tempera-
tures and in high magnetic fields.

801,357
PB89-1 26403 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Temperature and Pressure Div.

Nuclear Double Resonance of Tb: (160)Tb Orient-
ed at Low Temperatures.
Final rept.,

H. Marshak, W. D. Brewer, P. Roman, E. Klein, and
K. Freitag. 1987, 4p
Pub. in Physical Review Letters 59, n15 pi 764-1 767,
12 Oct 87.

Keywords: 'Nuclear magnetic resonance, Nuclear
magnetic moments. Single crystals. Reprints, 'Terbi-

um 160, Double resonance methods, Nuclear electric

moments, Quadruple moments, Oriented nuclei. Mag-
netic dipole moments.

The authors report the first simultaneous observation
of two of the quadrupole-split components of the nu-
clear magnetic resonance in oriented nuclei. Perturba-

tion of the gamma-ray anisotropy from 72-d (160)Tb
implanted and oriented at low temperatures in a Tb
single crystal was used to detect the resonance signal.

From the resonance frequencies, (mu sub
1 ) = 480.0(4) MHz and (mu sub 2) = 842.3(3) MHz, the
authors derive the magnetic dipole and electric qua-
druple interaction frequencies independently. They
are (mu sub M) = 1385.8(1.6) MHz and (mu sub P) =
1 81 .2(4) MHz; (mu sub M) is about 5% higher than ex-

pected from the NMR of Tb: (1 59)Tb combined with an
ESR determination of the g-factor ratio, but is in agree-
ment with bulk nuclear orientation results.

801.358
PB89-127054 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.
Muon-lnduced Radioactivity in Underground De-
tectors.
Final rept.,

J. S. O'Connell, and F. J. Schima. 1988, 3p
Pub. in Physical Review D 38, n7 p2277-2279, 1 Oct
88.

Keywords: 'Induced radioactivity, Half life, Sea level.

Reprints, 'Neutrino detection. Cosmic muons. Radi-

ation detectors. Beryllium T, Underground, MeV range
01-10.

Induced radioactivities that generate background
events in particle detectors used for low-energy (less

than 5 MeV) neutrino detection are discussed. Produc-
tion rates from cosmic-ray muons incident on detector
materials at sea level and underground are estimated.
The production of (7)Be at sea level in detector materi-

als is shown to be a serious problem.

801,359
PB89-1 27062 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.
Interactions of Atmospheric Neutrinos in Nuclei at

Low Energy.
Final rept.,

T. K. Gaisser, and J. S. O'Connell. 1986, 4p
Pub. in Physical Review D 34, n3 p822-825, 1 Aug 86.

Keywords: Leptons, Electrons, Muons, Weak interac-

tions, Oxygen, Reprints, 'Cosmic neutrinos, Particle

decay. Radiation detectors. Underground.

The authors have calculated lepton spectra induced by
cosmic ray neutrinos interacting in oxygen, taking ac-

count of nuclear effects. The results are accurate to

energies as low as 50 MeV for electrons and to thresh-

old for muons, and they are consistent with measure-
ments made with the large, water-filled nucleon decay
detectors.

801,360
PB89-127294 PC A12/MF A01
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Center for Radiation Research.
Center for Radiation Research (of the National In-

stitute of Standards and Technology) Technical
Activities for 1988,
C. E. Kuyatt. Nov 88, 262p NISTIR-88/3869
See also PB84-21 7470.

Keywords: 'Research projects, 'Radiation, Plasma ra-

diation, Nuclear radiation, Radiometry, Radiation
measuring instruments. Sources, Spectroradiometers,
Ionizing radiation. Nuclear physics, Atomic spectros-

copy. National Bureau of Standards, Center for Radi-

ation Research, Radiation physics.

The report summarizes research projects, measure-
ment method development, calibration and testing,

and data evaluation activities that were carried out
during Fiscal Year 1988 in the NIST Center for Radi-

ation Research. These activities fall in the areas of

atomic and plasma radiation, radiation physics, radio-

metric physics, radiation sources and instrumentation,

ionizing radiation, and nuclear physics.

801,361
PB89-132302 PC A22/MF A01

National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Center for Atomic, Molecular and
Optical Physics.

Center for Atomic, Molecular, and Optical Physics
Technical Activities, 1988,
K. Gebbie. Dec 88, 51 6p NISTIR-88/3881

Keywords: 'Records, 'Physics, 'Physical chemistry,

Surface chemistry. Molecular spectroscopy. Atomic
physics, Atomic spectra, Plasmas(Physics), Optics,

Quantum chemistry, Quantum theory. Metrology,
Standards, Fundamental constants. Radiation, Lasers,
Center for Atomic Molecular and Optical Physics.

The report summarizes the research and technical ac-
tivities of the Center for Atomic, Molecular and Optical
Physics during the Fiscal Year 1988. These activities

include work in the areas of fundamental constants,
radiation physics, surface science, plasma spectrosco-

py, time and frequency, quantum metrology, and quan-
tum physics.

801,362
PB89-1 32757 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Radiation Physics Div.

National Bureau of Standards Data Base of Photon
Absorption Cross Sections from 10 eV to 100 GeV.
Final rept.,

E. B. Saloman, J. H. Hubbell, and M. J. Berger.

1988, 7p
Sponsored by Department of Energy, Washington, DC.
Pub. in X-ray and Vacuum Ultraviolet Interaction Data
Bases, Calculations, and Measurements, v911 plOO-
1061988.

Keywords: 'Photon cross sections. Absorption cross
sections. Experimental data. Theories, Comparison, X-

rays, Reprints, 'Data bases, 'Photoabsorption, *Pho-
toionization, National Institute of Standards and Tech-
nology.

The National Bureau of Standards (NBS) has main-
tained a data base of experimental and theoretical

photon absorption cross sections (attenuation coeffi-

cients) since 1950. Currently the measured data in-

clude more than 20,000 data points abstracted from
more than 500 independent literature sources includ-

ing both published and unpublished reports and pri-

vate communications. The authors have recently com-
pleted a systematic comparison over the energy range
0.1-100 keV of the measured cross sections in the

NBS data base with cross sections obtained using the

photoionization cross sections calculated by Scofield

and the semi-empirical set of recommended photoioni-

zation cross section values of Henke et al. Cross sec-

tions for coherent and incoherent scattering were
added to that of photoionization to obtain a value
which could be compared to the experimental results.

The authors have recently developed a PC-based
computer program to generate theoretical cross sec-

tion values based on Scofield's calculation. They have
also completed a related program to enable a user to

extract selected data from the measured data base.

801,363
PB89-1 33375

(Order as PB89-1 33367, PC A04)
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Kinetic Studies Using a Highly Sensitive Micro-
phone Detector,
W. Braun, P. Dagaut, and B. C. Cadoff. 9 Jun 88,

12p
Included in Jnl. of Research of the National Institute of

Standards and Technology, v93 n6 p643-654 Jun 88.

Keywords: 'Microphones, 'Acoustic detection, 'Kinet-

ics, 'Energy transfer. Heat flux. Measurement, Carbon
dioxide lasers. Wave form analysis.

A very sensititve microphone detector is used to study
fast kinetic rate processes in the gas phase resulting in

the generation of heat. The rate of heat evolution in

turn produces a short duration pressure pulse which
drives the microphone. The frequency response of the

microphone is somewhat slower than required to

record these pulses as they actually appear at the de-

tector. The theory of the method used for the data re-

duction is presented. It is based upon the Green's
Function method which expresses the time dependent
microphone signal, X, (t), as the convolution of the

pressure pulse function, f(t), by the microphone's im-

pulse response function, G(t). A Fourier analysis of X(t)

and the two relevant functions, f(t) and G(t), at a single
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frequency, allows direct determination of the rate con-

stant for the kinetic process under study. The method
is demonstrated by applying it to the study of vibration-

al energy relaxation of pentatluorobenzene in argon

buffer gas and gives results in agreement with other

experimental methods.

SPACE TECHNOLOGY

Space Safety

801,364

PB88-178553 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Spacecraft Fire Detection and Extinguishment: A
Bibiiography.
Final rept.,

N. H. Jason. Feb 88, 65p NBSIR-88/3712, NASA/
CR-1 80880
Contract NASA-C-32000-J
Sponsored by National Aeronautics and Space Admin-
istration, Cleveland, OH. Lewis Research Center.

Keywords: *Fire detection systems, "Spacecraft, Bib-

liographies, Microgravity.

Pertinent fire detection and extinguishment references
have been identified to further the knowledge of

spacecraft fire safety. To broaden the scope of the bib-

liography, other unusual environments, e.g., aircraft,

submarine, ship, have been included. In addition, for a
more comprehensive view of the spacecraft fire safety

problem, selected subjects are included, e.g., materi-

als flammability, smoke, human behavior. The refer-

ences will provide the researcher with access to state-

of-the-art works and historic works. Selected refer-

ences from the 1 960s have been included, but the em-
phasis is on references published from 1 975 to 1 987.

Spacecraft Trajectories & Flight

Mechanics

801,365

PB88-195060 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Mathematical Analysis Div.

Note on Cid's Radiai Intermediary and the Method
of Averaging.
Final rept.,

A. Deprit, and S. Ferrer. 1987, 9p
Pub. in Celestial Mechanics 40, p335-343 1987.

Keywords: Artificial satellites, Celestial mechanics, Ha-
miltonian functions, Reprints, Satellite orbits. Orbit cal-

culation.

In the main problem of artificial satellite theory, the dif-

ference between the Hamiltonian and Cid's radial in-

termediary, is a function of the argument of latitude

whose average over the mean anomaly is zero.

TRANSPORTATION

Air Transportation

801,366

PB88-229521 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.

Fire Environment in Counterfiow Ventilation: The
In-Flight Cabin Aircraft Fire Problem,
B. J. McCaffrey. Jun 88, lOOp NBSIR-88/3806
Prepared in cooperation with Maryland Univ. at Balti-

more. Sponsored by Federal Aviation Administration

Technical Center, Atlantic City, NJ.

Keywords: 'Aviation safety, "Aircraft fires, "Aircraft

cabins. Fire fighting. Flame propagation. Ventilation,

Air circulation, Tables(data), Graph(data).

Using propane gas burning in a diffusive mode, fire

sources up to the equivalent heat release rate of a fully

involved seat were simulated in an approx. 1/2-scale

closed section of a ventilated-wide-body aircraft cabin.

The ventilation flow direction was as in a commercial
practice-counter to that of the buoyancy driven fire

gases, i.e., fresh air was forced in at the top of the

enclosure and drawn out at the bottom. Results indi-

cate that for nominal ventilation rates the potential for

significant enthalpy exchange through ventilation in

times corresponding to a few airchanges is limited.

That is, only a small proportion of the energy release

rate of the fire is getting exhausted. Correlations of

thermal conditions in the enclosure as a function of

time, heat release rate of the fire, and position in the

cabin are presented. Semi-infinite transient conduction
models appear adequate in capturing the essential

features of the fire-ceiling thermal interaction. Re-
duced data on PC-readable floppy disks for the entire

test series will be made available for future cabin mod-
elling purposes.

Pipeline Transportation

801,367
PB89-132849 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Chemical Process Metrology Div.

Gas Flow Measurement: Practical Aspects and Re-
search Results.
Final rept.,

G. E. Mattingly, and N. E. Mease. 1988, 26p
Pub. in Proceedings of IGT (Institute of Gas Technolo-

gy) Symposium on Natural Gas Energy Measurement,
Chicago, IL., June 27-28, 1 988, pi -26.

Keywords: "Gas flow, "Flow rate, "Meetings, Metrolo-

gy, Calibrating, Performance evaluation, Fluid flow.

Flowmeters, Reprints, Fluid meters.

Increased concerns for improved gas flowrate meas-
urements exist today in our nation's marketplaces, in

our continuous process industries, and in the technol-

ogies which impact public safety and our national de-
fense. To respond to these concerns, improvements
are being sought in fluid measurements in existing in-

stallations and in fluid meters which are being retro-

fitted into flow systems where none previously existed.

For all of these reasons, the NBS-Gaithersburg cali-

bration facilities for gas flow should be known, accessi-
ble, and adequate to expressed needs. The NBS-
Gaithersburg calibration techniques, facilities, ranges
and levels of performance are briefly described for gas
flowrate.

Railroad Transportation

801,368
PB88-194519 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Ultrasonic Characterization of Residual Stress and
Flaws in Cast Steel Railroad Wheels.
Final rept.,

A. V. Clark, R. E. Schramm, H. Fukuoka, and D. V.

Mitrakovic. 1 988, 4p
Sponsored by Federal Railroad Administration, Wash-
ington, DC.
Pub. in Proceedings of IEEE (Institute of Electhcal and
Electronics Engineers) Ultrasonics Symposium,
Denver, CO., October 14-16, 1987, v2 p1 079-1 082
1988.

Keywords: "Vehicle wheels, "Wheels, "Residual
stress, "Ultrasonic tests. Steel castings. Crack propa-
gation. Nondestructive tests, Rayleigh waves. Birefrin-

gence, "Railroad wheels.

Two ongoing safety problems in cast steel railroad

wheels are the buildup of residual stress in the rim and
the growth of cracks in the tread. Electromagnetic-
acoustic transducer (EMAT) technology shows prom-
ise for the nondestructive evaluation of both. The
acoustoelastic effect generates a small but measura-
ble acoustic birefringence in the presence of stress

fields, while Rayleigh waves are sensitive to surface
disruptions from flaws. Experimental investigations of

both problems indicate that these noncontact inspec-
tion methods lend themselves to automated use in a
railyard.

801,369
PB88-219613 PC A05/MF A01
National Bureau of Standards (IMSE), Gaithersburg,
MD.
Dynamic Mechanical Properties of Two AAR Ml 28
and One ASTM A212-B Steel Tank Car Head Plates.
Rept. no. 14,

J. G. Early, C. G. Interrante, S. R. Low, and B. A.

Fields. Jun 88, 99p NBSIR-88/3690
See also PB81 -205098 and PB81 -179483. Sponsored
by Federal Railroad Administration, Washington, DC.

Keywords: "Tank cars, "Metal plates, "Railroad cars.

Metallurgical analysis, impact tests. High strength
steels, Crack propagation. Crack initiation.

Instrumented precracked Charpy impact testing and
dynamic tear testing were carried out on steel plate

samples taken from three railroad tank cars. Two of

the samples were given as AAR Ml 28, a high strength
carbon manganese steel, while the third was reported
to be ASTM A2 12-65, a high strength carbon silicon

steel. Values were found for the ranges of transition

temperatures and for the energies absorbed, including

crack initiation energy, crack propagation energy, and
total energy.

801,370
PB88-238870 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Flaw Detection in Railroad Wheels Using Rayleigh-
Wave EMATs(Electromagnetic Acoustic Transduc-
ers).

Final rept.,

R. E. Schramm, A. V. Clark, D.V. Mitrakovic, and P.

J. Shull. 1988, 8p
Sponsored by Federal Railroad Administration, Wash-
ington, DC.
Pub. in Review of Progress in Quantitative Nonde-
structive Evaluation, v7B pi 661 -1 668 1 988.

Keywords: "Railroads, "Vehicle wheels, "Wheels,
'Nondestructive tests, Rayleigh waves. Automation,
Reprints, Flaw detection.

Railroad wheels experience high stresses from
sources such as dynamic and static loads and residual

strains generated by heat input during braking. Possi-

ble flaws include cracks originating at or near the tread

surface or in the flange, as well as 'shelling' (peeling of

the tread surface). The authors examined the use of

Rayleigh-wave EMATs in a pitch-catch mode for possi-

ble non-contact wheel inspection. The EMATs were
meanderlines which use a large Nd-Fe-B permanent
magnet. A newly designed MOSFET amplifier deliv-

ered up to 140 A at 500 kHz to the transmitting EMAT.
The system can deliver a pulse sufficiently strong to

travel around the wheel circumference at least 14
times. The authors present signal data from artificial

cracks of two depths and discuss problems associated
with extending the technique to roll-by inspection.
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National Bureau of Standards (IMSE), Boulder, CO.
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Characterization of Residual Stress and Texture in

Cast Steel Railroad Wheels.
Final rept.,
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Moulder. 1986, 8p
Sponsored by Federal Railroad Administration, Wash-
ington, DC.
Pub. in Ultrasonics 24, n5 p281 -288 1 986.

Keywords: "Steels, "Vehicle wheels, "Ultrasonic tests,

"Railroad cars. Castings, Sound transducers, Residual

stress. Texture, Thickness, Piezoelectricity, Birefrin-

gence, Electromagnetic wave transmission. Sawing,
Reprints.
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Residual stress and texture were characterized in tlie

rim of a cast steel railroad wheel, using both an elec-

tromagnetic-acoustic transducer (EMAT) and a piezo-

electric transducer. Orthogonally polarized shear-hori-

zontal waves were propagated through the thickness

of the rim, and arrival times measured (in pulse-echo)

with a precision of about 0.00001. The difference in

arrival times (birefringence) is related to the difference

of principal stresses and also to texture. The wheel
had been sawcut in a previous experiment; the residu-

al stress had been relieved at the sawcut. The birefrin-

gence was measured at the sawcut and subtracted

from the birefringence measured at stressed regions.

This allowed the authors to map out variations in

stress around the circumference of the wheel.

Stresses measured with the EMAT and piezoelectric

transducer agreed to within 1 0 MPa.
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Topological Coding of Single Fingerprints for

Automated Comparison.
Final rept.,

M. K. Sparrow, and P. J. Sparrow. 1985, 9p
Sponsored by Commonwealth Fund, New York.

Pub. in Proceedings of Carnahan Conference on Secu-
rity Technology, Lexington, KY., May 15-17, 1985,

P149-157.

Keywords: "Topology, Coding, Comparison, Automa-
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The motivation for seeking topological descriptions of

single fingerprints is provided by the elasticity of the

human skin; successive rolled impressions from the

same finger will invariably have suffered a degree of

relative distortion (translation, rotation and stretching).

Topology based systems should be free from the detri-

mental effects of plastic distortion. Systems are de-

scribed for the extraction of simple topological codes
from rolled impressions of the pattern types 'loops',

'whorls' and 'arches'. The generated codes take the

form of vectors or simple digital arrays. The nature and
frequency of changes that may occur in such codes is

investigated~and fingerprint comparison algorithms,

based on these topological codes, are developed.

Regional Administration & Planning
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Internal Revenue Service Post-of-Duty Location
Modeling System: Users Manual Version 4.0,

P. Domich, H. Jackson, and M. McClain. Sep 88, 47p
NISTIR-86/3471/1
See also PB87-1 68811. Sponsored by Internal Reve-
nue Service, Washington, DC.

Keywords: 'Regional planning, 'Site surveys. Cost ef-

fectiveness. Microcomputers, Manuals, Models, Com-
puter systems programs, Computer systems hard-

ware, Maps, 'Internal revenue service, 'Interactive

graphics, 'Site selection. Computer software. Govern-
ment agencies.

The report is a user's guide for a microcomputer pack-
age which was designed by the National Institute of

Standards and Technology (formerly National Bureau
of Standards), to assist the Internal Revenue Service
in choosing locations for its posts-of-duty which will

minimize costs to the IRS and to the taxpayer. The

user may select the types of costs to be considered
and may specify potential locations for new posts-of-

duty. The system displays maps showing workload for

a district, current post-of-duty locations and new post-
of-duty locations. The manual provides hardware and
software requirements for the system, installation pro-

cedures, data file formats, and detailed operating in-

structions.
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Paratransit Advanced Routing and Scheduling
System Documentation: Generalized Reporting
Subsystem,
W. G. Hall, H. K. Hung, and R. E. Chapman. Jul 87,

108p NBSIR-85/3179
See also PB86-153517. Sponsored by Urban Mass
Transportation Administration, Washington, DC.

Keywords: 'Urban transportation, Routing, Schedul-
ing, Computer software, Dispatching systems, FOR-
TRAN, 'Dial a ride systems, 'Paratransit.

The Advanced Routing and Scheduling System
(ARSS) is a software system designed to route and
schedule patrons in a dial-a-ride environment. The
system consists of three subsystems: CONENV, a pre-

processor, constructs physical and policy environ-

ments; RSDAR routes and schedules patrons; and
GREPOR generates hard copy of all necessary re-

ports. The report only describes GREPOR. GREPOR
is a software system which creates all reports neces-
sary for the routing, scheduling, and dispatching of a
paratransit fleet. The system is very general; options
include several report types, each of which has several

print line types. Print items are selected according to

information supplied to the user. The model is written

in FORTRAN and complies with the American National

Standards Institute X3.9-1978 standard for that lan-

guage.
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Progress in Environmental Specimen Banking.
PB88-219951 800,770

ZHANG, C. H.

Al L2,3 and Mg Double-lonization Emission Spectra of
Dilute Al in Mg Alloys.

PB88-217815

Area Detectors for X-ray Spectroscopy.
PB88-217708

801,014

801,318

Electronic Structure of the Icosahedral and Other Phases
of Aluminum-Manganese Alloys Studied by Sofl-X-ray Emis-
sion Spectroscopy.
PB88-238613 801,244

High Efficiency Soft X-ray Emission Spectrometer for Use
with Synchrotron Radiation Excitation.

PB89-1 24820 800,453

Soft-X-ray Absorption and Emission Spectra and the Elec-
tronic Structure of the Ba2YCu30(7-x) Superconductor.
PB88- 198908 801,221

ZHANG, G.

Error Compensation of Coordinate Measuring Machines.
PB88-195144 800,908

ZHANG, J. H.

Topochemical Li-Ion Insertion into FeCIMo04 and
Fe2(Mo04)3: Structure and Magnetism of LiFeCIMo04 and
Li2Fe2(Mo04)3.
PB89-1 24838 800,454

ZHANG, Y.

XRAYL: A Powder Diffraction Profile Refinement Program,
PB89-1 27567 800,195

ZHONG, E. C.

Cross-Square Rule for Transport in Electrolyte Mixtures.

PB88-1 99039 800,348

ZIEGENFUSS, H. G.

Welding in the Soviet Union: A Closer View.
PB89-1 23327 800,863

ZIELINSKI, W. L.

Gas-Liquid Chromatography of Polychlorinated Biphenyl
Congeners between a Nematic Liquid Crystal Phase and a
Nonpolar Phase.
PB88- 189808 800,165

ZIMMERMAN, J. E.

Equivalent Flux Noise in a YBa2Cu30x rf SQUID (Super-

conducting Quantum Interference Device).

PB88-1 88529 800,648

Versatile Experimental Low-Power 4 K Cryocooler.

PB89-1 25009 800,918

ZIMMERMAN, J. H.

Inventory of Equipment in the Inspection Workstation,

PB88-217229 800,873

Recommended Technical Specifications for Procurement of

Commercially Available Systems for the Inspection Work-
station.

PB88-222849 800,876

ZINK, L. R.

Accurate Rotational Constants of CO, HCI, and HF: Spec-
tral Standards for the 0.3- to 6-THz (10- to 200-1 cm)
Region.
PB88-1 76961 800,290

Frequency Measurement of the K= 6 Asymmetry Splittings

in CH30H(1).
PB88-1 88461 800,161

Pure Rotational Spectrum of ArH(1 + ).

PB88-217252 800,230

Stark Spectroscopy Using Tunable Far-Infrared Radiation.

PB88-1 76995 800,293

Sub-Doppler Tunable Far-Infrared Spectroscopy.
PB88-1 88487 800,309

Tunable Far Infrared Laser Spectroscopy.
PB88-1 96829 800,342

ZOLLER, P.

Atomic Transitions in Finite-Bandwidth Squeezed Light.

PB89-1 23848 801,353

ZOZOM, J.

Microwave Detection of the Primary Ozonide of Ethylene in

the Gas Phase.
PB88-1 76532 800,284
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ZUKOSKI, E. E.

Microwave Spectrum of Formamide-Water and Formamide- ZUKOSKI, E. E. PB88-1 92281 801,140
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KEYWORD INDEX

SAMPLE ENTRY

Servomechanlsms
Manipulator Servo Level Task Decomposition

PB89-1 33540 800,904

Keyword term
Title

NTIS order number Abstract number

AB INITIO CALCULATIONS
Rotational, Structural, ab Initio and Semirigid Bender
Analysis of ttie Millimeter Wave Spectrum of H2C0-HF.
PB88-209598 800.365

ABSOLUTE RATE CONSTANTS
Gas Pfiase Reactions of Hydroxyl Radicals with a Series
of Esters Over the Temperature Range 240-440 K.

PB88-1 77597 600,157

ABSORPTION
Convergent Analysis of Radiative Matrix Elements in

Atomic Lineshape Theory.
PB88-1 75229 801,280

High-Resolution Measurements of the (nu sub 2) Band of

HN03 and the (nu sub 3) Band of trans-HONO.
PB88- 189329 801,162

ABSORPTION CROSS SECTIONS
X-ray Attenuation Cross Sections for Energies 100 eV to

100 keV and Elements Z= 1 to Z= 92.
PB88-176912 801,286

ABSORPTION HEAT PUMPS
Experimental Comparison of Ammonia-Water and Ammo-
nia-Water Lithium Bromide Mixtures in an Absorption
Heat Pump.
PB88- 177662 800,741

ABSORPTION SPECTRA
Intensities of Adsorption Lines of the Hot Band Nu sub 8
-t- Nu sub 11 - Nu sub 11 of Allene {12)C3H4 (Intensites

des Raies d'Absorption dans la Bande Chaude Nu sub 8
-t- Nu sub 1 1 - Nu sub 11 of de I'Allene (12)C3H4).
PB88-167150 800,202

Potential Sources of Systematic Errors in Tunable Diode
Laser Absorption Measurements.
PB88-1 75401 800,150

Photoabsorption by the 3d Shell in Ce, Pr, Ho, and Er:

Observations and Calculations.
PB88-1 75674 801,282

Measurements of the Gas Phase UV Absorption Spec-
trum of C2H502 1 -I- Radicals and of the Temperature
Dependence of the Rate Constant for Their Sell-Reac-
tion.

PBB8-218037 800,379

Effect of Closed Classical Orbits on Quantum Spectra:
Ionization Atoms in a Magnetic Field. 1. Physical Picture
and Calculations.

PB89-1 23731 801,350

Effect of Closed Classical Orbits on Quantum Spectra:

Ionization of Atoms in a Magnetic Field. 2. Derivation of

Formulas.
PB89-1 23749 801,351

ABSORPTION SPECTROSCOPY
One- and Two-Electron Oxidation of Lead (II) Tetrakis(N-
Methylpyridyl) Porphyrins in Aqueous Solution.

PB88-1 74057 800,263

Absorption Spectroscopy at the Limit: Detection of a
Single Atom.
PB88-1 76953 801.156

ABSORPTIVITY
Analytic Representation of the Silicon Absorption Coeffi-

cent in the Indirect Transition Region.
PB89-1 19234 800,431

ABSTRACTION
Effects of Isotopic Substitution on Abstraction Reactions
of Ammonia Ions with Hydrogen at Very Low Tempera-
tures.

PB88-187521 800,220

ABSTRACTS
Abstract and Index Collection; National Bureau of Stand-
ards Research Information Center.
PB89-103790 800,832

High-Temperature Superconductivity: Abstracts of NIST
(National Institute of Standards and Technology) Publica-

tions, 1987-1988.
PB89- 148340 800,951

ACCELERATOR MASS SPECTROSCOPY
Advances in Microradiocarbon Dating and the Direct

Tracing of Environmental Carbon.
PB89-1 19002 800.190

ACCELEROMETERS
Back-to-Back Accelerometer as a High Frequency Vibra-

tion Standard.
PB89-1 36535 800.887

ACCESS CONTROL
Computer Science and Technology: Smart Card Technol-
ogy: New Methods lor Computer Access Control.

PB89-129514 800,622

ACCESS METHODS
User's Guide for SETKY-GETKY: A Keyed Access
System tor the HP1000.

PB89-1 18004 800.591

ACCREDITATION
Laboratory Accreditation and the Procurement Communi-
ty.

PB88-176615 800.811

ACCURACY
Accuracy in Trace Analysis.

PB88-1 77589 800,156

Standard Reference Materials: Preparation and Certifica-

tion of SRM-2530, Ellipsometric Parameters Delta and
Psi and Derived Thickness and Refractive Index of a Sili-

con Dioxide Layer on Silicon.

PB89- 133573 800.949

ACETATES
Ionic Hydrogen Bond and Ion Solvation. 6. Interaction

Energies of the Acetate Ion with Organic Molecules.
Comparison of CH3C00(1-) with Cl(l-), CN(I-), and
SH(I-).

PB88-238837 800.397

ACETONE
Photofragmentation of Acetone at 193 nm: Rotational-

and Vibrational-State Distributions of the CO Fragment by
Time-Resolved FTIR Emission Spectroscopy,
PB89- 123822 800.441

ACETYLENE
Chemical Production Rates of Intermediate Hydrocarbons
in Diffusion Flames; Preliminary Results for Acetylene.

PB88-1 93909 800,539

Shock-Tube Pyrolysis of Acetylene; Sensitivity Analysis of

the Reaction Mechanism lor Soot Formation.
PB88- 193958 800.333

Nuclear Spin Statistical Weights for the Trimers and Te-
tramers of C2H2, C2HD, and C02.
PB88-204391 800.355

Hydrogen Migration Tunneling Effects in the Rotational
and Vibrational Spectrum of Protonated Acetylene
C2H3(1 + ).

PB88-209515 800.362

ACID RAIN COSTS
Economic Effects of Materials Degradation.
PB88-1 89253 800.757
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KEYWORD INDEX

ACID RESISTANCE TESTS
Dental Composites; Strength Properties via Weibull Sta-

tistics

PB89- 133003 800.067

ACIDS
Inductively Coupled Plasma Mass Spectrometric Analysis

of Ultrapure Acids.

PB88-230420 800, 182

ACOUSTIC BIREFRINGENCE
Ultrasonic Characterization of Residual Stress and Tex-
ture in Cast Steel Railroad Wheels.
PB88-192182 800.168

ACOUSTIC DETECTION
Kinetic Studies Using a Highly Sensitive Microphone De-
tector.

PB89-1 33375 801.363

ACOUSTIC EMISSION
Acoustic Emission Sensors and Their Calibration.

PB88-1 78520 800,806

High Fidelity Piezoelectric Tangential Displacement
Transducer for Acoustic Emission.
PB89-101398 800,650

ACOUSTIC EMISSION TESTING
Acoustic Emission Thermal Shock Test for Hybnd Micro-

circuit Packages.
PB88- 198023 800,667

Acoustic Emission Test for Microelectronic Tape Auto-

mated Bonding.
PB88-198031 800,668

ACOUSTIC EMISSIONS
Deconvolution for Acoustic Emission.
PB88-190012 800,807

Designing Microelectronic Welds for Acoustic Emission
Testability.

PB88-204870 800,674

Acoustic Emission Studies of Electron Beam Melting and
Rapid Solidification.

PB89-101620 801,018

ACOUSTIC FIELDS
Backprojection Reconstruction of Random Source Distri-

butions.

PB88-174164 801,137

ACOUSTIC MEASUREMENT
Precision Ultrasonic Thickness Measurements of Thin
Steel Disks.

PB88-230529 800,867

Numencal Method for Acoustic Oscillations in Tubes.
PB89-1 26932 801,147

ACOUSTIC RESONANCE
Reconstruction of One-Dimensional Inhomogeneities in

Elastic Modulus and Density Using Acoustic Dimensional
Resonances.
PB88-174180 800,871

Reconstruction of One-Dimensional Inhomogeneities in

Elastic Modulus and Density from Measurements of

Acoustic Resonances.
PB88-205117 800.872

ACOUSTIC SIGNALS
Acoustic Emission and Its Applications to Fracture Stud-
ies of Austenitic Stainless Steels at 4 K.

PB89-1 26916 800.994

ACOUSTIC THERMOMETRY
Accurate Acoustic Thermometry I; The Tnple Point of

Gallium.

PB89-1 24861 801.354

ACOUSTIC VELOCITY
Elastic Constants of Polycrystalline Y1Ba2Cu307-x.
PB89-1 32740 801.265

ACOUSTICS & SOUND
Ultrasonic Real-Time Monitoring Device for Part Surface
Topography and Tool Condition In situ.

PATENT-4 738 139 800,813

Method of Determining Subsurface Property Value Gradi-
ent.

PATENT-4 765 750 800.075

Evaluation of a Copy Prevention Method for Digital Audio
Tape Systems,
PB88-169537 801,136

Backprojection Reconstruction of Random Source Distri-

butions.

PB88-174164 801,137

Acoustic Dimensional Resonance Tomography: Some
Examples in One-Dimensionai Systems.
PB88-174172 800.870

Deconvolution for Acoustic Emission.
PB88-190012 800,807

Measurement of the Universal Gas Constant R Using a
Spherical Acoustic Resonator,
PB88-1 92349 800,169

Performance Assessment for Speech Recognizers.
PB88- 194329 800,572

Designing Microelectronic Welds for Acoustic Emission
Testability.

PB88-204870 800,674

Ultrasonic NDE for Surface Roughness.
PB88-217930 800,875

Precision Ultrasonic Thickness Measurements of Thin
Steel Disks.

PB88-230529 800,867

Pulsed Laser/ Electromagnetic Acoustic Transducer Ap-
proach to Ultrasonic Sensor Needs for Steel Processing.
PB89-1 24010 800,989

NBS (National Bureau of Standards) Hearing Aid Test
Procedures and Test Data.
PB89- 126908 800,073

Numerical Method for Acoustic Oscillations in Tubes.
PB89-1 26932 801,147

ACRYLIC RESINS
Prediction of the Service Life of Organic Coatings on
Steel. Pan 3. Categorizing the Performance of Coating
Systems on the Basis of Their Corrosion and Blister Pat-

terns.

PB89-1 19259 800,959

ACTINIDES
National Bureau of Standards Fresh Water Lake Sedi-
ment Environmental-Level Radioactivity Standard Refer-
ence Materials.

PB88-1 77522 801,098

ACTIVATED CARBON
Helium Adsorption on Activated Carbons at Tempera-
tures between 4 and 76 K.

PB88-1 89873 800,224

ACTIVATION ENERGY
Activation Energy for Thermally Induced Escape from a
Basin of Attraction.

PB88-1 76508 801,283

ACTIVATION FOILS
NBS (National Bureau of Standards) Measurement Sen/-
ices: Activation Foil Jrradiation by Reactor Cavity Fission

Sources.
PB88-217435 801,316

NBS (National Bureau of Standards) Measurement Serv-
ices: Activation Foil Irradiation witti Californium Fission

Sources.
PB88-217443 801,317

ACTIVATION PRODUCTS
National Bureau of Standards Fresh Water Lake Sedi-
ment Environmental-Level Radioactivity Standard Refer-

ence Materials.

PB88- 177522 801,098

ADDITION REACTIONS
Addition and Cycloaddition Reactions of Tetracyanoethy-
lene (TCNE) in Organic Chemistry.
PB89-127138 800,235

ADHESION
Dentine and Enamel Bonding Agents.
PB88-1 76680 801,081

Pulpal Response to a Dentin and Enamel Bonding
System.
PB88-238688 801,087

ADHESIVE BONDING
Effect of Application Parameters on Adhesive-Bonded
Seams in Single-Ply Membranes.
PB88-1 94063 800,110

Pulp Responses to a Dentin and Enamel Adhesive Bond-
ing Procedure.
PB89-101711 800,062

Adhesive Bonding of Various Materials to Hard Tooth
Tissues, XXX. Complexes of Iron Cations with N-phenylg-
lycinate or Oxalic-Acid.

PB89-101760 800,063

Report of Roof Inspection: Partial Delamination of Adhe-
sive-Bonded Seams at an Army Facility,

PB89-131916 800,102

ADHESIVES
Methacrylate Oligomers with Pendant Isocyanate Groups
as Tissue Adhesives.
PB89-1 37533 800.920

ADSORPTION
Neutron Spectroscopic Evidence for Subsurface Hydro-
gen in Palladium.
PB88-1 76730 800,211

Neutron Scattering Studies of Hydrogen in Catalysts.

PB88-1 78496 800,217

Coadsorption of Water and Oxygen on Ag(IIO): A Study
of the Interactions Among H20, OH, and O. Summary
Abstract.

PB89-1 24911 800,459

ADSORPTION ISOTHERM
Adsorption of N-phenylglycine on Hydroxyapatite: Role in

the Bonding Procedure of a Restorative Resin to Dentin.

PB88-1 76664 801,079

AFIS SYSTEMS
Automated Fingerprint Identification Standard and Per-

formance Benchmarks.
PB88-238704 800,616

AGGREGATION
Efficient Algorithm for the Brownian Dynamics Simulation

of Aggregation.
PB88-190186 800,620

AIR CIRCULATION
Analysis of the Influence of Piston Effect on Elevator

Smoke Control.

PB88-215504 800,097

AIR CONDITIONERS
Effect of Short Cycling and Fan Delay on the Efficiency
of a Modified Residential Heat Pump.
PB88- 189931 800,742

Recommended Procedure for Rating and Testing of Vari-

able Speed Air Source Unitary Air Conditioners and Heat
Pumps,
PB88-218227 800,745

Rating of Mixed Split Residential Air Conditioners.
PB89-137681 800,089

AIR CONDITIONING
Simplified Model for Predicting Cumulative Sensible Cool-
ing Loads.
PB88-238621 800,087

AIR FLOW
NBS (National Bureau of Standards) Primary Flow Cali-

bration Facilities for Air and Slurries.

PB89-1 23871 800,513

Tracer Gas Techniques for Studying Building Air Ex-
change,
PB89-141097 800,090

AIR POLLUTION
CFCs (Chlorofluorocarbons): Is the Sky Falling. Quest for

Alternatives.

PB88-209945 800,760

Products of Wood Smolder and Their Relation to Wood-
Burning Stoves,
PB88-215157 800.761

Multi-Zone Contaminant Dispersal Analysis Using an Ele-

ment Assembly Approach.
PB89- 132765 800,764

AIR POLLUTION ABATEMENT
Procedures for Spnnkler Anchor Installation on Surfaces
with Fireproofing Materials,

PB88-181961 800,103

AIR POLLUTION CONTROL
Environment Effects of Oil Spill Combustion,
PB89-1 07726 800,763

AIR POLLUTION DETECTION
Products of Wood Smolder and Their Relation to Wood-
Burning Stoves,
PB88-215157 800,761

Advances in Microradiocarbon Dating and the Direct

Tracing of Environmental Carbon.
PB89-1 19002 800,190

AIR QUALITY
Analysis of Work Environment Data from Three Army
Field Stations,

PB89-126619 801,111

AIR TOXIC SUBSTANCES
Development of a Method for Assessing Toxic Hazard.
PB89-101414 800,125

Environment Effects of Oil Spill Combustion,
PB89-1 07726 800,763

AIRCRAFT CABINS
Fire Environment in Counterflow Ventilation: The In-Flight

Cabin Aircraft Fire Problem,
PB88-229521 801,366

AIRCRAFT FIRES
Fire Environment in Counterflow Ventilation: The In-Flight

Cabin Aircraft Fire Problem,
PB88-229521 801,366

AIRTIGHTNESS
Accuracy in Pressurization Data Analysis.

PB88-1 94030 800,082

ALBEDO
Industrial, Agricultural, and Medical Applications of Radi-

ation Metrology: Current Status and Prospects for the

1990's.

PB88-1 75328 801,095

ALCOHOLS
Gas Phase Reactions of Hydroxyl Radicals with a Series

of Esters Over the Temperature Range 240-440 K.

PB88- 177597 800,157

Journal of Research of the National Bureau of Standards,

Volume 93, Number 2, March-April 1988.

PB88-1 92331 800,329

Partitioning of Alkylbenzenes and Aliphatic Alcohols be-

tween Hexadecane and Methanol-Water Mixtures,

PB88-1 92364 800,330

ALEXANDRITE LASER
Two-Photon Laser-Induced Fluorescence of the Tumor-
Localizing Photosensitizer Hematoporphyrin Derivative -

Resonance-Enhanced 750 nm Two-Photon Excitation

into the Near-UV Soret Band.
PB88-1 75237 801.054

ALGORITHMS
LISP-Based Image Analysis System with Applications to

Microscopy.
PB89- 124093 800.618

Multiprocessor FFT (Fast Fourier Transform) Methods.
PB89-1 24945 801.044

Constructing Delaunay Triangulations for Sets Con-
strained by Line Segments.
PB89- 129480 801.045
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KEYWORD INDEX
ANALYTICAL CHEMISTRY

ALIGNMENT
Laser Probing of the Rotational Alignment of N2(1 + )

Drifted in Helium.

PB88-187513 800.219

ALIPHATIC COMPOUNDS
Rate Constant for tfie Gas Phase Reactions of OH with

C5 through C7 Aliphatic Alcohols and Ethers: Predicted

and Experimental Values.

PB88-239421 800,401

Rotational and State-Resolved Translational Distributions

of NO Scattered from Organized Amphiphilic l^/lonolayers.

PB89-123B06 800,439

ALKALI AGGREGATE REACTIONS
Influence of Cement Alkali Distribution on Expansion Due
to Alkali-Silica Reaction.
PB88-1 75500 800,924

ALKALINE EARTH HYDROXIDES
Thermodynamic Properties of the Alkaline Earth Metal

Hydroxides (MOH). 1. Literature Citations.

PB88-1 69867 800,259

ALKANES
Global Phase Behavior of Mixtures of Short and Long n-

Alkanes.
PB88-2 17559 800.232

ALKYD RESINS
Prediction of the Service Life of Organic Coatings on
Steel. Part 3. Categorizing the Performance of Coating

Systems on the Basis of Their Corrosion and Blister Pat-

terns.

PB89-119259 800.959

ALKYL RADICALS
Rates and Mechanisms of Reduction of Trisphenanthro-

line-Fe(lll) by Various Radicals. Effects of Solvent.

PB88-1 74909 800.277

ALKYLATION
Ion Chemistry of Cyanides and Isocyanides. 2. Alkylation

of HCN and Cyanides by Oxygen and Sulfur Compounds.
Gas-Phase Synthesis and Reactions of Protonated Iso-

cyanides.

PB88-1 74065 800.206

ALLENE
Intensities of Adsorption Lines of the Hot Band Nu sub 8

-f Nu sub 11 - Nu sub 11 of Allene (12)C3H4 (Intensites

des Raies d'Absorption dans la Bande Chaude Nu sub 8

+ Nu sub 11 - Nu sub 11 of de I'Allene (12)C3H4).
PB88-167150 800.202

ALLOYS
Study of the Coarsening of Liquid-Solid Mixtures Using
Synchrotron Radiation Microradiography.
PB88-217963 801.016

Applications of Microindentation Methods in Tribology

Research.
PB89-132971 801.000

Euclidian Distance Mapping for Shape Characterization of

Alloy Grain Boundaries.
PB89-1 37590 800,488

Ignition Characteristics of Several Alloys for Use in

Oxygen Systems.
PB89-137657 801.040

ALPHA ORI STAR
VLA Observations of Rapid 6 cm Flux Variations in alpha
Ori.

PB88-187547 800.016

ALPHA PARTICLE DETECTORS
NBS (National Bureau of Standards) Measurement Serv-
ices; Alpha-Particle Calibrations.

PB88-1 68620 801.127

ALUMINUM
Aluminium. II. Derivation of (C sub (v sub 0)) from (C sub
p) and Comparison to (C sub (v sub 0)) Calculated from
Anharmonic Models.
PB88-1 74008 800.204

Acoustic Emission Studies of Electron Beam Melting and
Rapid Solidification.

PB89-101620 801.018

Al-Mn mu Phase and Its Relation to Ouasicrystals.
PB89-1 19051 801,251

Glass Formation in Systems Forming Icosahedral Ouasi-
crystals.

PB89-1 19093 801,253

Nucleation Behavior of Al-Mn Icosahedral Phase.
PB89-1 19135 801,254

Precise Determination of Aluminum by Instrumental Neu-
tron Activation.

PB89-127146 800,947

ALUMINUM ALLOY 4CU
Acoustic Emission Studies of Electron Beam Melting and
Rapid Solidification.

PB89-101620 801,018

ALUMINUM ALLOYS
Icosahedral Symmetry in a Metallic Phase Obsen/ed by
Field Ion Microscopy.
PB88-173919 801,190

Evidence for Structural Disorder in the Icosahedral

PBSS-i 76748 801,195

Nuclear Magnetic Resonance in Al-Rich Quasiperiodic
Crystals.

PB88- 178470 801,200

Use of Ultrasonics for Texture Monitoring in Aluminum
Alloys.

PB88-192158 801,009

Role of Hydrogen in Corrosion Fatigue of High Purity Al-

Zn-Mg Exposed to Water Vapor.
PB89-1 27005 801.023

ALUMINUM IONS
Absolute Cross-Section Measurements for Electron-

Impact Ionization of Al(1 -i- ), Cd(1 + ). and Hg(1 + ).

PB88-1 87539 800.299

ALUMINUM LITHIUM ALLOYS
Temperature Variation of the Elastic Constants of Alumi-

num Alloy 2090-T81.
PB88-177316 801.113

Application of Digital SIMS (Secondary Ion Mass Spec-
trometry) Imaging to Light Element and Trace Element
Mapping.
PB88-1 93842 801.013

ALUMINUM MANGANESE
Local Atomic Environments in the Manganese-Aluminum
Icosahedral Phase.
PB88-176516 801.193

ALUMINUM MANGANESE ALLOYS
Formation of Ouasicrystals in Rapidly Solidified Al Alloys.

PB88-193776 801,011

High Resolution Electron Microscopy of Aluminum-Based
Icosahedral Ouasi-Crystals.

PB88-194097 801.213

Triple-Shell Symmetry in alpha-(AI,Si)-Mn.

PB88-217823 801.231

Corrosion Behavior of Electrodeposited Aluminum-Man-
ganese Alloys.

PB88-217948 801,015

Electronic Structure of the Icosahedral and Other Phases
of Aluminum-Manganese Alloys Studied by Soft-X-ray

Emission Spectroscopy.
PB88-238613 801.244

ALUMINUM NITRATE
Dentine and Enamel Bonding Agents.
PB88-176680 801.081

ALUMINUM OXIDE
Fibrous Alumina-Silica Insulation Board as a Candidate
Standard Reference Material of Thermal Resistance,
PB88-241880 800.968

Temperature Dependence of Hardness of Alumina-Based
Ceramics.
PB89-1 19267 800.944

AMINES
Amine Phase Partitioning Using Emulsion Liquid Mem-
branes.
PB89-1 23897 800,443

AMMONIA
Ammonia Dimer: Further Structural Studies.

PB88-1 76573 800,286

Does Ammonia Hydrogen Bond.
PB88-1 76581 800,210

Microwave Spectrum of the CH30H-NH3 Complex.
PB89-1 19044 800,427

Modelling of the Potential at the Tip of a Transgranular
Stress-Corrosion Crack in the Alpha-Brass-Ammonia
System.
PB89-133011 801,024

AMMONIA IONS
Effects of Isotopic Substitution on Abstraction Reactions
of Ammonia Ions with Hydrogen at Very Low Tempera-
tures.

PB88-1 87521 800,220

AMMONIUM MELAPERIODATE
Thermodynamics of Ammonium Sheelites. 4. Heat Ca-
pacity of Ammonium Metaperiodate NH4I04 from 8 to

324 K.

PB88-238480 800,392

AMMONIUM METAPERIODATE
Thermodynamics of Ammonium Scheelites. 5. Heat Ca-
pacity of Deuterated Ammonium Metaperiodate ND4I04
from 8 to 329 K.

PB88-238498 800.393

AMMONIUM PENTACHLOROINDATE
Thermodynamics of Ammonium Indates. 1. The Heat Ca-
pacity of the Ammonium Pentachloroindate Monohydrate
Salt (NH4)2 lnCI5.H20 from 8.5 to 349 K.

PB89-1 23905 800.444

AMMONIUM PERCHLORATE
Ammonium Perchlorate Structure and Dynamics at Low
Temperatures.
PB89-1 26833 801,262

AMMONIUM SCHEELITES
Thermodynamics of Ammonium Sheelites. 4. Heat Ca-
pacity of Ammonium Metaperiodate NH4I04 from 8 to

324 K.

PB88-238480 800,392

Thermodynamics of Ammonium Scheelites. 5. Heat Ca-
pacity of Deuterated Ammonium Metaperiodate ND4I04
from 8 to 329 K.

PB88-238498 800,393

AMMONIUM URANYL PHOSPHATES
Precipitation of NH4U02P04.3H20- Solubility and Struc-
tural Comparison with Alkali Uranyl(2 t ) Phosphates,

PB88-246756 800,234

AMORPHOUS SILICON

Apparatus Design for Glow-Discharge a-Si:H Film-Deposi-

tion.

PB88-217971 801,233

Neutral Radical Deposition from Silane Discharges.
PB88-218011 800.233
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Rotational Constants of the Lowest Torsional Component
(OG) of the Ground State and Lowest Torsional Compo-
nent (1G) of the First Excited Torsional State of Hydro-
gen Peroxide.

PB88-1 89220 800,316

Determination of the Structure of OCS C02.
PB88-1 89311 800.317

High-Resolution Measurements of the (nu sub 2) Band of

HN03 and the (nu sub 3) Band of trans-HONO.
PB88-189329 801.162

Cooling, Stopping, and Trapping Atoms.
PB88-1 89667 801.295

Preliminary Crystallographic Study of an L-Asparaginase
from 'VIbno Succinogenes'.
PB88-189683 801.074

Autodetachment Spectroscopy and Dynamics of

CH2CN(1-) and CD2CN(1-).
PB88-189816 800.324

Bimodal Rotational Distributions of N2(1 + ) Produced in

the Thermal Energy Penning Ionization of N2 by
Ne*((3)P2).

PB88-1 89824 800.223

Ion Broadening of Heavy Element Lines in Plasmas.
PB88- 189964 801.185

Rovibrational Analysis of the (nu sub 5. sup 1) Vibrational

Band in the HCN...HF Hydrogen-Bonded Cluster.

PB88-190137 800,326

Microwave Spectrum and (14)N Quadrupole Coupling
Constants of Indole.

PB8e-190145 800,247

Excitation and Ionization Coefficients.

PB88-193719 800.693

High Resolution Electron Microscopy of Aluminum-Based
Icosahedral Quasi-Crystals.

PB88-194097 801,213

Studies of Electric Field Effects on Barium Autoionizing
Resonances.
PB88-1 94923 800.337

Structure and Vibrational Dynamics of the C02 Dimer
from the Sub-Doppler Infrared Spectrum of the 2.7 mi-

crometer Fermi Diad.

PB88-1 95052 800.339

Wavelengths and Energy Levels of I V and I VI.

PB88-1 97991 800.344

Half and Full Collision Matrix Methods for Scattering; Ap-
plication to Multichannel Curve Crossing.
PB88-1 98858 800.345

Spectroscopic Observation of the CH Radical in Its

a(4)Sigma(-1) State.

PB88-1 99047 800.349

Semiclassical Interpretation of Eigenvectors for Excited
Atoms in External Fields.

PB88-200274 801.312

Ultraviolet Absorption Determination of Intramolecular
Predissociation Dynamics in (CH3I)2 and (CD3I)2.
PB88-200290 800,350

Nuclear Spin Statistical Weights for the Trimers and Te-
tramers of C2H2, C2HD, and C02.
PB88-204391 800,355

Spectral Data and Grotrian Diagrams for Highly Ionized

Titanium, Tl V-TI XXII.

PB88-204508 800,356

Wavelength and Lifetime Measurements on Intercombin-
ation Transitions in 12- to 14-Electron Ions of Zn.

PB88-204540 800,357

Resonances in Electron-Ion Collisions.

PB88-204920 801.314

Hydrogen Migration Tunneling Effects in the Rotational

and Vibrational Spectrum of Protonated Acetylene
C2H3(H- ).

PB88-209515 800.362

Microwave Spectra of the (HF)2, (DF)2, HFDF, and DFHF
Hydrogen-Bonded Complexes.
PB88-209556 800,363

Effects of Very Low Electric Fields on Narrow Autoioniz-

ing States in Gadolinium.
PB88-209572 800,364

Rotational, Structural, ab Initio and Semirigid Bender
Analysis of the Millimeter Wave Spectrum of H2C0-HF.
PB88-209598 800365

Special Effects of an Unusually Large Neutral to Radical

Cation Geometry Change / Adiabatic Ionization Energies
and Proton Affinities of Alkylhydrazines.

PB88-209614 800,366

Pure Rotational Spectrum of ArH(1 + ).

PB88-217252 800.230

Concentration and Temperature Dependence of Hydro-
gen Vibrations Along the c Axis for Hydrogen in Yttrium:

Evidence of Dynamically Coupled Hydrogen Pairs.

PB88-217294 800,368

Collision-Induced Rototranslational Absorption Spectra of

H2-He Pairs at Temperatures from 40 to 3000 K.

PB88-2 17302 800,033

Variational Calculations for (4)He I; Improved Energies for

singlet and triplet n D and n F Levels (n= 3-8).

PB88-217831 800,371

Isotope Effects in the High-Resolution Infrared Spectrum
of OC-HF.
PB88-2 17880 800.373

Vibrational Spectrum of the t-HOCO Free Radical

Trapped in Solid Argon.
PB88-217898 800.374

Collisional Transfer within the Sr ((5 sup 3)(P sub J, sup

0)) Multiplet Due to Neariy Adiabatic Collisions with

Noble Gases.
PB88-2 17989 800.376

Multiphoton Ionization Study of Intra- and Intermolecular

Effects on the Photodissociation of Methyl Iodide.

PB88-2 18003 800,377

Summary Abstract; Preparation of Polymer Molecules for

Examination by Scanning Tunneling Microscopy.
PB88-218151 800.501

Investigation of the Hydrogen Source for Masers,
PB88-225685 801. 173

Rotationally Resolved Product States of Polyatomic Pho-
tofragmentation by Time-Resolved FTIR Emission; HF
Elimination from 1, 1-CH2CC1F at 193 mm.
PB88-227673 800,381

Steady State Model for the Collision Induced Rotational

Alignment of Molecular Ions in Electric Drift Fields.

PB88-228150 800,383

Fast and Accurate Method for Evaluating the Nonrelati-

vistic Free-Free Gaunt Factor for Hydrogenic Ions.

PB88-228192 800.035

Remeasurement of the Rate Constant and Branching
Ratio for the N2(1 -i- )-(- 0 Reaction.
PB88-228226 800.054

Electron Spin Polarization Analyzers for Use with Syn-

chrotron Radiation.

PB88-228242 801.235

Molecular Weight Measured by Scattenng Techniques in

Random Block Copolymers.
PB88-230354 800,384

Infrared-Active Combination Bands in ArHCI.
PB88-230370 800.385

Measurement of Isotope Shifts of Two-Photon Transi-

tions in Beryllium.

PB88-230396 800386

Electron Affinity of MgCI.
PB88-230412 800,387

Theoretical Calculations of Diatomic Metal Oxides; CrO
and CR0(1 + ).

PB88-230503 800,388

Spectra of Highly-Ionized Atoms.
PB88-237375 801.174

Collisional Broadening of the Balmer-alpha Transition of

H and He(1 -i- ) in Plasmas.
PB88-237383 801. 188

3p(6)3d(8)-3p(5)3d(9) Transitions in Ironlike Ions from
Ru(18+ ) to Gd(38+ ).

PB88-237409 801.324

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Matenal (Summary Abstract).

PB88-237425 801.241

Electronic Structure of the Icosahedral and Other Phases
of Aluminum-Manganese Alloys Studied by Soft-X-ray

Emission Spectroscopy.
PB88-238613 801,244

Laser-Induced Desorption; Thermal and Nonthermal
Pathways.
PB88-238662 800,394

Shell-Structure Phase of Magnetically Confined Strongly

Coupled Plasmas.
PB89-101323 801.335

Photon Antibunching and Sub-Poissonian Statistics from
Quantum Jumps in One and Two Atoms.
PB89-101349 801,336

Electron-Impact Excitation and Recombination into Excit-

ed States of Lithiumlike Ions.

PB89-101406 801.338

Tunneling Splittings in the Water Dimer; Further Develop-
ment of the Theory.
PB89-101570 800.410

Heterodyne and FTS Measurements on the OCS Hot
Bands Near 1890 cm(-1).

PB89-101588 800,411

Fourier Transform Infrared Spectroscopy of the 802
Radical.

PB89-101596 800,412

CO(v= 1) Population Lifetimes of Metal-Carbonyl Cluster
Compounds in Dilute CHCI3 Solution.

PB89-101604 800,413

Vibrational Predissociation in the C02 Dimer and Trimer
and Rare Gas - C02 Complexes.
PB89-101612 800,414

Recombination Line Intensities for Hydrogenic lons-ll.

Case B Calculations for C VI, N VII and 0 VIM.

PB89-107148 800,044

Electric Dipole Moment of the Neutron.
PB89-107163 801.340

Resonances in Electron-Impact Single, Double, and
Triple Ionization of Heavy Metal Ions.

PB89-107171 801.341

Electron-Impact Excitation of the Resonance Transition in

Bed + ).

PB89-107189 801,342

Spin-Exchange Cross Section for Electron Excitation of

Na 3s-3p Determined by a Novel Spectroscopic Tech-
nique.

PB89-107213 801.343

Desorption of a Two-State System; Laser Probing of Gal-
lium Atom Spin-Orbit States from Silicon (100).

PB89-1 07221 801.250

Dependence of the Half Widths of Plasma-Broadened
Hydrogen Lines on Reduced Mass, Temperature, and
Density.

PB89-1 18814 801.345

Spectrum and Energy Levels of Eight-Times Ionized Ru-
bidium (Rb IX).

PB89-1 18822 800,421

Transitions of the Type 2s-2p in Oxygenlike Y, Zr, and
Nb.
PB89- 118830 800.422

Cation Binding Effect on Imidazole Tautomerism.
PB89-1 19028 800.425

Doppler-Limited Spectra of the C-H Bending Overtone of

Fluoroform.

PB89-1 19036 800,426

Microwave Spectrum of the CH30H-NH3 Complex.
PB89-1 19044 800.427

Observation of Two Structurally Distinct States in Ni-P

Glasses Using EXAFS (Extended X-ray Absorption Fine

Structure).

PB89-1 19143 800.943

Excitation and Breakdown of Ar at Very High Ratios of

Electric Field to Gas Density.

PB89- 123665 800.435

High-Resolution Infrared Spectroscopy of Weakly Bound
Molecular Complexes.
PB89-1 23673 800,436

Effect of Closed Classical Orbits on Quantum Spectra;

Ionization Atoms in a Magnetic Field. 1. Physical Picture

and Calculations.

PB89-123731 801,350

Effect of Closed Classical Orbits on Quantum Spectra:

Ionization of Atoms in a Magnetic Field. 2. Derivation of

Formulas.
PB89-1 23749 801,351

Crossed-Beam Studies of Associative lonisation in Heter-

onuclear Systems; NaLi(1 + ) Production from Li* -t- Na
and Na' + Li Collisions.

PB89-123764 801.352

Doppler-Free Optical Multiplex Spectroscopy with Sto-

chastic Excitation.

PB89-1 23798 801.179

RKR-Based Inversion of Rotational Progressions.

PB89-123814 800.440

Photofragmentation of Acetone at 193 nm; Rolational-

and Vibrational-State Distnbutions of the CO Fragment by

Time-Resolved FTIR Emission Spectroscopy.

PB89-123822 800,441

Atomic Transitions in Finite-Bandwidth Squeezed Light

PB89-1 23848 801.353

Q-Branch Line Mixing in N20; Effects of 1-Type Dou-
bling.

PB89-1 24887 800,456

Molecular Beam Spectrum of the Highly Perturbed C-H
Stretching Region of Fluoroform.

PB89- 124895 800.457

Rydberg-Like Properties of Rotational-Vibrational Levels

and Dissociation Continuum Associated with Alkali-Halide

Charge-Transfer States.

PB89-1 24903 800,458
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gram,
PB89-1 27567

Static Properties of a Non-Neutrai (9)Be(1 + )-lon

Plasma.
PB89-1 26346 801,355

Precise Optical Spectroscopy with Ion Traps.

PB89- 126353 801,180

Frequency Measurements of Far Infrared (12)CH30H
Laser Lines.

PB89-1 26379 801,181

Nuclear Double Resonance of Tb: (160)Tb Oriented at

Low Temperatures.
PB89-1 26403 801,357

Accurate Energy Levels for Singly Ionized Platinum. Part

2.

PB89-126874 800,466

Observation of Sharp Resonances in the Spontaneous
Raman Spectrum of a Single Optically Levitated Micro-

droplet.

PB89-127153 800,474

Measurements of CO(v= 1) Population Lifetimes: Metal-

Carbonyl Cluster Compounds Supported on Si02.

PB89-1 27203 800,475

XRAYL; A Powder Diffraction Profile Refinement Pro-

800. 195

ATOMIC PHYSICS
Radiation Field from a Rectangular Plaque Source: Cri-

tique of Some Engineering Approximations.

PB89-107106 801,339

ATOMIC RADIATION
Radiance of a Pt/Cr-Ne Hollow Cathode Spectral Line

Source.
PB88-177415 801,288

ATOMIC SPECTRA
Improved (4)He I 1snl Ionization Energy, Energy Levels,

and Lamb Shifts for 1sns and Isnp Terms.
PB88-218185 800,380

Spectra of Highly-Ionized Atoms.
PB88-237375 801.174

Spectra of Copperlike and Zinclike Xenon: Xe XXV and
Xe XXVI.

PB88-238753 801.333

ATOMIC SPECTROSCOPY
Critical Assessment of Atomic Spectroscopy Data.

PB88-1 94865 800,336

ATOMIC STRUCTURE
Variational Calculations for (4)He I: Improved Energies for

singlet and triplet n D and n F Levels (n= 3-8).

PB88-217831 800,371

Physics of Fracture.

PB89-1 24036 801,257

ATOMIZING
Droplet Size Measurements in a Swirling Kerosene Spray
Flame by Laser Light Scattering.

PB88-1 93966 800,334

ATOMS
Absorption Spectroscopy at the Limit: Detection of a
Single Atom.
PB88-1 76953 801,156

AUDITING
Computer Science and Technology: Guide to Auditing for

Controls and Security: A System Development Life Cycle
Approach.
PB88-217450 800,821

AUGER EFFECT
Double Auger Processes in the Electron-Impact Ioniza-

tion of Lithium-Like Ions.

PB88-189139 800,313

AUSTENITIC STAINLESS STEELS
Alloy 316LN for Low Temperature Structures: A Summary
of Tensile and Fracture Data.
PB88-1 94899 800,980

Design of 316LN-Type Alloys.

PB88-199013 800,981

Mechanical Tests of Large Specimens at 4 K: Facilities

and Results.

PB89-1 23301 800,986

Size, Side-Grooving, and Fatigue Precracking Effects on
J-lntegral Test Results for SUS 304 Stainless Steel at 4
K.

PB89-123319 800.987

Cleavage-Like Fracture Along Slip Planes in Fe-18Cr-3Ni-
13Mn-0.37N Austenitic Stainless Steel at Liquid Helium
Temperature.
PB89- 123335 800.988

Strength, Fatigue, and Toughness Properties of an Fe-
18Cr-16Ni-6Mn-2Mo Fully Austenitic SMA (Shielded-
Metal-Arc) Weld at 4 K.

PB89-1 26759 800,990

Effects of Specimen Size, Side-Grooving, and Precrack-
ing Temperature on J-lntegral Test Results for AISI
316LN at 4 K.

PB89- 126767 800,991

Round Robin Tensile and Fracture Test Results for an
Fe-22Mn-13Cr-5Ni Austenitic Stainless Steel at 4 K.

PB89-1 26775 800,992

Acoustic Emission and Its Applications to Fracture Stud-
ies of Austenitic Stainless Steels at ,4 K.

PB89-126916 800.994

AUSTENITIC STEELS
New Approach to Improving Resistance to Transgranular
Stress Corrosion Cracking.

PB88- 174149 800,970

AUTOCLAVE MOLDING
Polymer Composite Processing. An Industry Workshop
Held at Gaithersburg, Maryland on October 7, 1987,

PB88- 179882 800,495

AUTODETACHMENT SPECTROSCOPY
Autodetachment Spectroscopy and Dynamics of

CH2CN(1-) and CD2CN(1-).
PB88-189816 800,324

AUTOIONIZATION
Effect of Electric Fields on Autoionizing Resonances.
PB88-1 75666 800.283

Techniques for Studying Autoionization in Isoelectronic

and Isonuclear Sequences.
PB88-1 94303 800,335

Studies of Electric Field Effects on Barium Autoionizing

Resonances.
PB88-1 94923 800,337

Autoionisation of N(5+ )(31n'1') for n'= 3-10: Experi-

ment and Theory.

PB88-237391 801,323

AUTOMATED FINGERPRINT PROCESSING
Topological Coding of Single Fingerprints for Automated
Comparison.
PB88-1 94311 801,372

Automated Fingerprint Identification Standard and Per-

formance Benchmarks.
PB88-238704 800,616

AUTOMATED MACHINES
Process Reasoning.
PB88-1 89287 800,069

AUTOMATED MANUFACTURING
Representation Solids for a Real-Time Robot Sensory
System.
PB88-1 75294 800,893

Integrated Manufacturing Data Administration System
(IMDAS)-An Oven/lew.
PB88- 177290 800,802

AUTOMATED MANUFACTURING RESEARCH FACILITY
Interface Concepts for Plug-Compatible Production Man-
agement Systems.
PB88-1 89279 800,847

Control of an Automated Machining Workstation.
PB88-192141 800,865

Hierarchically Controlled, Sensory Interactive Robot in

the Automated Manufacturing Research Facility.

PB88-1 94261 800.898

Development of a Cleaning and Deburring Workstation
for the AMRF (Automated Manufacturing Research Facili-

ty).

PB88- 194279 800,899

Architecture for Intelligent Manufacturing Control.

PB88-1 94410 800,900

Implementation of the Inspection Workstation Controller,

PB89-107676 800,879

High Level Machine-Tool Control System,
PB89-107692 800,857

Implementation of the Coordinate Measuring Machine
Controller,

PB89-1 26635 800,880

CAD Directed Automated Part Handling User's Reference
Manual,
PB89-1 27575 800,841

AUTOMATIC CONTROL
NBS (National Bureau of Standards) Real-Time Control
System User's Reference Manual (Version 2.2C).

PB89- 128870 800,595

AUTOMATIC CONTROL EQUIPMENT
Manipulator Primitive Level Task Decomposition.
PB89-1 33532

Manipulator Servo Level Task Decomposition.
PB89-1 33540

800,903

800,904

AUTOMATIC FINGERPRINT IDENTIFICATION SYSTEM
Automated Fingerprint Identification Standard and Per-

formance Benchmarks.
PB88-238704 800,616

AUTOMATIC TEST EQUIPMENT
Concepts for ATE Systems Calibration: Transport Stand-
ards to Achieve Traceability to National Standards.
PB88-1 93933 800.695

NBS (National Bureau of Standards) Initiatives in TMDE/
ATE (Test, Measurement, and Diagnostic Equipment/
Automatic Test Equipment) Diagnostics.
PB88-228127 800,702

AUTOMATION
AMPLE (Automated Manufacturing Programming Lan-
guage Environment) Version 0.1 Prototype: The HWS
(Horizontal Workstation) Implementation,
PB88-201629 800.848

AUTOMATION & ROBOTICS
Robot End Effector.

PATENT-4 765 668 800.890

Process Plan Expression, Generation, and Enhancement
for the Vertical Workstation Milling Machine in the Auto-
mated Manufacturing Research Facility at the National

Bureau of Standards,
PB88-164181 800,842

Data Execution Module of the Vertical Workstation of the
Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards,
PB88-1 69875 800,906

Model-Based Strategies for High-Level Robot Vision.

PB88-1 75278 800892

Representation Solids for a Real-Time Robot Sensory
System.
PB88-1 75294 800,893

General Procedure to Evaluate Robot Positioning Errors.

Part 1 - Theory.
PB88-1 76649 800,894

Geometric Elements for Pipe Routing Using a Computer.
PB88-1 76920 800,518

Integrated Manufacturing Data Administration System
(IMDAS)-An Overview.
PB88- 177290 800,802

Polymer Composite Processing. An Industry Workshop
Held at Gaithersburg, Maryland on October 7, 1987,
PB88-1 79882 800,495

Enhanced Telemanipulator Operation Using a Passive
Vision System.
PB88-181847 800,068

Using Chebyshev Polynomials for Interpreting Structured
Light Images.
PB88-189188 800,895

Interface Concepts for Plug-Compatible Production Man-
agement Systems.
PB88-1 89279 800,847

Process Reasoning.
PB88- 189287 800.069

Extensible Ball Bar for Evaluation of Robots Positioning

Performance.
PB88-189618 800,896

Control of an Automated Machining Workstation.
PB88-192141 800,865

Scheme for Translating Control Flow in the C Program-
ming Language to Grafcet with Examples.
PB88-1 92471 800.582

Coordinated Joint Motion for an Industrial Robot,
PB88-192489 800897

Robotic Tool Changing in a Horizontal Work Station.

PB88-1 94048 800,907

Hierarchically Controlled, Sensory Interactive Robot in

the Automated Manufactuhng Research Facility.

PB88- 194261 800.898

Development of a Cleaning and Deburring Workstation
for the AMRF (Automated Manufacturing Research Facili-

ty).

PB88-1 94279 800,899

Architecture tor Intelligent Manufacturing Control.

PB88- 194410 800,900

Error Compensation of Coordinate Measuring Machines.
PB88-195144 800,908

AMPLE (Automated Manufacturing Programming Lan-
guage Environment) Version 0,1 Prototype: The HWS
(Horizontal Workstation) Implementation,
PB88-201629 800.848

Process Planning for a Milling Machine from a Feature-

Based Design.
PB88-204854 800,909

Architecture for Distributed Data Management in Comput-
er Integrated Manufacturing,
PB88-211156 800,849

Implementation of the Inspection Robot Controller,

PB88-215637 800.901

Vertical Workstation's Equipment Controllers of the Auto-
mated Manufacturing Research Facility at the National

Bureau of Standards,
PB88-217211 800.850

Inventory of Equipment in the Inspection Workstation,
PB88-217229 800.873

Implementation of the Execution Control System of the
Inspection Workstation,

PB88-217245 800.874

Operations Manual for the Inspection Workstation (of the

AMRF),
PB88-218193 800,902

Cell Controller Operations Manual,
PB88-219589 800,851

Recommended Technical Specifications for Procurement
of Commercially Available Systems for the Inspection
Workstation,

PB88-222849 800.876

Graphics Subsystem of the Vertical Workstation of the

Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards.
PB88-222856 800.852

Cleaning and Deburring Workstation Operations Manual,
PB88-234216 800.853
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AMRF (Automated Manufacturing Research Facility) Net-

work Connmunications,
PB88-234232 800,854

Architecture and Principles of the Inspection Workstation,

PB88-234885 800.855

Converting the AMRF Part Model Report to a PDES/
STEP Subset: A Preliminary Implementation,

PB88-239769 800,916

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 1. Stable Virtual Ter-

minal and Document Architecture and Interchange
Format,
PB88-243183 800,610

NBS (National Bureau of Standards) Vision System in the

AMRF (Automated Manufacturing Research Facility),

PB88-246723 800,856

Implementation of the Surface Roughness Instrument
(SRI) Controller,

PB89-1 07650 800,878

High Level Machine-Tool Control System,
PB89-1 07692 800,857

Hyperstandard: Applying Hypertext Technology to Stand-
ards Development, Dissemination and Implementation,
PB89-1 07742 800.611

Trip Report: Japanese Progress in Robotics for Construc-
tion.

PB89-1 24879 800,126

Implementation of the Coordinate Measuring Machine
Controller,

PB89-1 26635 800.880

Monitoring of W/ear of High-Speed Steel End Mills: Some
Practical Considerations.

PB89- 126882 800,999

CAD Directed Automated Part Handling User's Reference
Manual,
PB89-127575 800.841

NBS (National Bureau of Standards) Real-Time Control
System User's Reference Manual (Version 2.2C).

PB89-1 28870 800.595

System Description and Design Architecture for Multiple

Autonomous Undersea Vehicles,

PB89-129506 801.112

Manipulator Primitive Level Task Decomposition.
PB89-1 33532 800.903

Manipulator Servo Level Task Decomposition.
PB89-1 33540 800.904

Vertical Machining Workstation Systems,
PB89- 136303 800.858

AMPLE: A Programming Language Environment for Auto-
mated Manufacturing.
PB89- 136527 800,859

Central Nervous System as a Low and High Level Con-
trol System.
PB89-137566 801,094

Hierarchical Control of Intelligent Machines Applied to

Space Station Telerobots.
PB89-1 37574 800.905

AUTORADIOGRAPHY
Characterization of Biological Macromolecules by Electro-

phoresis and Neutron Activation.

PB88-1 76458 800.058

AUXILIARY EQUIPMENT (COMPUTERS)
Intelligent Peripheral Interface (IPI). Category: Hardware
Standard, Subcategory: Interface.

FIPS PUB 130 800.596

Small Computer System Interface (SCSI). Category:
Hardware Standard, Subcategory: Interface.

FIPS PUB 131 800,597

AVIATION SAFETY
Fire Environment in Counterflow Ventilation: The In-Flight

Cabin Aircraft Fire Problem,
PB88-229521 801,366

AXIAL FLOW
Thermally Induced Flow in a Confined Fluid. 1. Theoreti-
cal Concepts.
PB88-238506 801,143

B STARS
Radial Pulsation in Luminous Hot Helium Stars.

PB88-230453 800.043

BACILLUS
Crystallization and Preliminary X-ray Diffraction Studies of

Subtihsin GX from Bacillus sp. GX6644.
PB89-1 27039 801.076

BALANCES
1 kg Mass Comparator Using Flexure-Strip Suspensions:
Preliminary Results.

PB88-1 73950 800.509

Electronic Balance for Weighing Foams at Cryogenic
Temperatures.
PB88-1 89865 801.299

BALMER ALPHA
Comment on Collisional Broadening of the H(alpha) Line
in Dense Plasmas.
PB88- 177464 800.215

BALMER LINES
Collisional Broadening of the Balmer-alpha Transition of

H and He(1 -i- ) in Plasmas.

PB88-237383 801. 188

Dependence of the Half Widths of Plasma-Broadened
Hydrogen Lines on Reduced Mass, Temperature, and
Density.

PB89- 118814 801,345

BANKING
Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and
Procedures.
PB88-223441 800,608

BARIUM
Effect of Electric Fields on Autoionizing Resonances.
PB88- 175666 800,283

In I Isoelectronic Sequence: Wavelengths and Energy
Levels for Xe VI Through La IX.

PB88-1 77423 801.158

Direct Observation of Ba(1 -i- ) Velocity Distributions in a
Drift Tube Using Single-Frequency Laser-Induced Fluo-

rescence.
PB68-1 87570 800,300

Studies of Electric Field Effects on Barium Autoionizing

Resonances.
PB88-1 94923 800.337

Experimental and Theoretical Determinations of the 5d
Photoionization Cross Section in Laser-Excited Barium
Atoms between 15 and 150 eV Photon Energy.
PB89-1 19200 800.253

BARIUM COPPER ERBIUM OXIDES
Magnetic Fluctuations and Two-Dimensional Ordering in

ErBa2Cu307.
PB88-1 89303 801.208

BARIUM COPPER YTTRIUM OXIDES
Equivalent Flux Noise in a YBa2Cu30x rf SQUID (Super-
conducting Quantum Interference Device).

PB88-188529 ' 800,648

Evidence for Weak Link and Anisotropy Limitations on
the Transport Critical Current in Bulk Polycrystalline

Y1Ba2Cu30x.
PB88- 188537 801.205

Possible Evidence for Superconducting Layers in Single

Crystal yBa2Cu30(7-x) by Field Ion Microscopy.
PB88-189154 801,206

Elastic Constants and Debye Temperature of Polycrystal-

line Y1Ba2Cu30(7-x).
PB88-192166 801,210

Elastic Properties of Metal-Oxide Superconductors.
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Scheme for Translating Control Flow in the C Program-
ming Language to Grafcet with Examples,
PB88-192471 800.582

CADMIUM 109

Measurement of the Gamma-Ray Emission Rate of

(109)Cd with a Well-Type Nal(TI) Detector.

PB89-1 24952 800.460
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CAVITY RESONATORS

CADMIUM IONS
Absolute Cross-Section Measurements for Electron-

Impact Ionization of Al(1 + ), Cd(1 -i- ), and Hg(1 -i- ).

PB88- 187539 800,299

CADMIUM MAGNESIUM CARBONATE
Structural and Calorimetric Studies of Order-Disorder in

CdMg (C03)2.
PB88-230545 800,390

CADMIUM MANGANESE TELLURIDES
Static and Dynamic Spin Correlations and Excfiange

Interactions in Cd(1-x)Mn(x)Te.
PB88- 194253 801,218

CADMIUM ZINC TELLURIDES
Growth and Characterization of Cd(1-x)Zn(x)Te and Hg(1-

y)Zn(y)Te.

PB88-217633 801,230

CALCIUM
Microanalytical Determination of pH, Calcium, and Phos-
phate in Plaque Fluid.

PB88-1 75682 801,077

lon-Chromatographic Determination of Magnesium and
Calcium at the Part-Per-Billion Level with Concentrator

Columns.
PB88-1 87646 800.159

CALCIUM PHOSPHATE
New Calcium Phosphate, Water-Setting Cement.
PB88-1 76698 801,082

Octacalcium Phosphate Solubility Product from 4 to 37 C,

PB89-131288 800,196

CALCIUM PHOSPHATES
Octacalcium Phosphate as a Precursor in Biomineral For-

mation.

PB88-1 98064 801,085

Effects of Rinses with an Acidic Calcium Phosphate Solu-

tion on Fluoride Uptake, Caries, and In situ Plaque pH In

Rats.

PB89-101729 801.092

Response to Dr. E. I. F. Pearce's Letter to the Editor.

PB89-107064 800.417

Calcium Phosphate Materials: Reactor Response.
PB89-119176 800,071

Modulation of Calcium Phosphate Formation by Phospha-
tidate-Containing Anionic Liposomes.
PB89- 123285 801,062

CALENDAR DATE
Representation for Calendar Date and Ordinal Date for

Information Interchange.

FIPS PUB 4-1 800,599

CALIBRATED SOURCE
Radiance of a Pt/Cr-Ne Hollow Cathode Spectral Line
Source.
PB88-177415 801,288

CALIBRATING
Accuracy of Low Flow Rate Gas Calibrations at the Na-
tional Bureau of Standards.
PB88-1 73968 800.774

Development of NBS (National Bureau of Standards)
Thin Glass Films for X-ray Fluorescence Spectrometry.
PB88-1 75070 800.147

Directory of Calibration Services for Ionizing Radiation
Survey Instruments.

PB88- 180666 801,128

NBS (National Bureau of Standards) Measurement Serv-
ices; Dosimetry for High Dose Applications.

PB88-201587 801,070

NBS (National Bureau of Standards) Measurement Serv-
ices: Neutron Source Strength Calibrations,

PB88-211818 800.176

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of X-ray and Gamma-ray Measuring In-

struments.

PB88-211826 800,177

NBS (National Bureau of Standards) Measurement Serv-
ices: A Calibration Sen/ice for 30 MHz Attenuation and
Phase Shift.

PB88-238324 800,635

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration Service for Voltage Transformers and
High-Voltage Capacitors.
PB88-252903 800.649

Evaluation of a Standard Device for Calibrating Calorime-
ter Test Rooms,
PB89- 114060 800,791

DoD (Department of Defense) and NBS (National Bureau
of Standards) Plan Laboratory Accreditation Experiment.
PB89-118913 800.793

NBS (National Bureau of Standards) Primary Flow Cali-

bration Facilities for Air and Slurries.

PB89- 123871 800.513

NISI (National Institute of Standards and Technology)
Measurement Services: Liquid-In-Glass Thermometer
Calibration Service.

PB89- 128888 800.798

Statistical Concepts in Metrology-With a Postscript on
Statistical Graphics.
PB89-129142 800.919

Generation of Standard Electromagnetic Fields in a TEM
(Transverse Electromagnetic) Cell.

PB89-132104 800.799

Coping with Non-Existent National Standards: An NBS
(National Bureau of Standards) Perspective.

PB89-1 37665 800.889

NBS (National Bureau of Standards) Calibration Proce-
dures for Hohzontal Dipole Antennas (25 to 1000 MHz).
PB89-1 37699 800.630

CALIBRATION
Calibration and Standardization Issues for the Optical

Time-Domain Reflectometer,

PB88- 164066 801,148

NBS (National Bureau of Standards) Measurement Serv-
ices: Traceable Frequency Calibrations: How to Use the

NBS Frequency Measurement System in the Calibration

Lab.

PB88-168364 800.569

NBS (National Bureau of Standards) Measurement Serv-

ices: Alpha-Particle Calibrations.

PB88- 168620 801.127

NBS (National Bureau of Standards) Measurement Serv-

ices: Solid-state DC Voltage Standard Calibrations.

PB88-1 68703 800.680

Journal of Research of the National Bureau of Standards,
Volume 93, Number 1, January-February 1988.
PB88-169727 801.149

Radiometric Calibrations of Portable Sources in the

Vacuum Ultraviolet,

PB88- 169743 801.151

Grid Plate Calibration at the National Bureau of Stand-
ards,

PB88-169750 800,869

Phase Meter Calibration at NBS (National Bureau of

Standards),
PB88- 169768 800.681

Principles of Calibration.

PB88-1 75468 800,778

Acoustic Emission Sensors and Their Calibration.

PB88-1 78520 800,806

Calibration of the NBS (National Bureau of Standards)
Calibrated Hot Box.
PB88-1 89584 800.080

NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration of Beta-Particle Radiation Instrumenta-
tion and Sources.
PB88-201579 801.100

NBS (National Bureau of Standards) Measurement Serv-
ices: The NBS Photodetector Spectral Response Calibra-

tion Transfer Program.
PB88-201595 801,170

NBS (National Bureau of Standards) Measurement Serv-
ices: Activation Foil Irradiation by Reactor Cavity Fission

Sources.
PB88-217435 801.316

NBS (National Bureau of Standards) Measurement Serv-
ices: Activation Foil Irradiation with Californium Fission

Sources.
PB88-217443 801,317

NBS (National Bureau of Standards) Measurement Serv-
ices: NBS Phase Angle Calibration Services.
PB88-225636 800,701

New Statistical Model for the Calibration of Force Sen-
sors.

PB88-225651 800.784

International Comparison of Power Meter Calibrations

Conducted in 1987.

PB88-239546 800,708

CALIBRATION STANDARDS
We Do Have Vacuum Gage Calibration Standards.
PB88- 176839 800.780

CALORIMETERS
Journal of Research of the National Bureau of Standards,
Volume 93, Number 2, March-April 1988.
PB88-1 92331 800.329

Computer Controlled Data Acquisition System for Com-
bustion Calorimetric Experiments,
PB88-1 92356 800,537

Cone Calorimeter Evaluation of the Flammability of Com-
posite Matehals,
PB88-201330 800,545

Evaluation of a Standard Device for Calibrating Calorime-
ter Test Rooms,
PB89- 114060 800.791

User's Guide for the Cone Calorimeter,

PB89-1 14201 800.792

CALORIMETRY
Further Comments on Convection Currents in a Water
Calorimeter.

PB89-1 19010 801,103

CAMAC SYSTEM
CAMAC Handler for RT-11.
PB89-123210 801.348

CAMERAS
Development of an Intensified Digital Line Camera
System for Real-Time Line Measurements in Turbulent
Flows.
PB88-193883 801.135

CAPACITORS
NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration Service for Voltage Transformers and
High-Voltage Capacitors.

PB88-252903 800.649

CAPILLARY LIQUID CHROMATOGRAPHY
Characterization of Organotin Species Using Microbore
and Capillary Liquid Chromatographic Techniques with an
Epifluorescence Microscope as a Novel Imaging Detec-
tor.

PB88-1 87703 800.160

CARBANIONS
Ionic Hydrogen Bond and Ion Solvation. 7. Interaction

Energies of Carbanions with Solvent Molecules.
PB88-238829 800.396

CARBON
C/He Abundances in WC Stars.

PB88-195110 800.028

CARBON 13

Solid State Carbon 13 NMR Determination of Syringyl/

Guaiacyl Ratio in Hardwood.
PB88-175583 801.041

CARBON DIOXIDE
Determination of the Structure of OCS C02.
PB88-189311 800,317

Nuclear Spin Statistical Weights for the Trimers and Te-
tramers of C2H2, C2HD, and C02.
PB88-204391 800.355

Vibrational Predissociation in the C02 Dimer and Thmer
and Rare Gas - C02 Complexes.
PB89-101612 800.4:4

CARBON IONS
Recombination Line Intensities for Hydrogenic lons-11.

Case B Calculations for C VI, N Vll and O VIII.

PB89-107148 800,044

CARBON MONOXIDE
Time-Domain Measurements of Vibrational Relaxation at

Surfaces: CO(V= 1) in Metal Carbonyl Systems.
PB88-1 76763 800.212

Accurate Rotational Constants of CO. HCI, and HF:
Spectral Standards for the 0.3- to 6-THz (10- to 200-1 cm)
Region.
PB88-1 76961 800.290

Review of the Literature on the Gaseous Products and
Toxicity Generated from the Pyrolysis and Combustion of

Rigid Polyurethane Foams.
PB88-177340 801.105

CO(v= 1) Population Lifetimes of Metal-Carbonyl Cluster
Compounds in Dilute CHCI3 Solution.

PB89-101604 800.413

Photofragmentation of Acetone at 193 nm: Rotational-

and Vibrational-State Disthbutions of the CO Fragment by
Time-Resolved FTIR Emission Spectroscopy.
PB89-1 23822 800,441

Measurements of CO(v= 1) Population Lifetimes: Metal-

Carbonyl Cluster Compounds Supported on Si02.
PB89-1 27203 800.475

New Models to Assess Behavioral and Physiological Per-

formance of Animals dunng Inhalation Exposures.
PB89-1 28946 801,109

CARBONYL SULFIDE
Heterodyne and FTS Measurements on the OCS Hot
Bands Near 1890 cm(-1).

PB89-101588 800.411

CARRIER MOBILITY
Hydrodynamic Carrier Transport in Semiconductors with

Multiple Band Minima.
PB88- 176789 800.654

CASTABILITY
Casting of Dental Alloys: Mold and Alloy Temperature Ef-

PB88-176672 801.080

CATALOGS (PUBLICATIONS)
NBS (National Bureau of Standards) Standard Reference
Materials Catalog 1988-89.
PB88- 168323 800.508

Publications of the National Bureau of Standards, 1987
Catalog.

PB88-240007 800.830

CATALYSIS
Neutron Scattenng Studies of Hydrogen in Catalysts.

PB88-1 78496 800,217

CATALYSTS
Photooxidation of Water Using Prussian Blue as Catalyst.

PB88- 174933 800.279

CATIONS
Cation Binding Effect on Imidazole Tautomensm.
PB89- 119028 800.425

CAVITATION
Cavitation in Flowing Supertluid Helium.

PB88-189840 801.297

Cavitation Characteristics of a Small Centrifugal Pump in

He I and He 11.

PB88-238530 801.325

CAVITY RESONATORS
Effect of a Large Rotating Scatterer in a Rectangular
Cavity,

PB88-225693 801.320
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CEILINGS (ARCHITECTURE)
Transient Characteristics of Unconfined Fire Plume-
Driven Ceiling Jets.

PB88-181193 800,134

CELL MODELS
Molecular Dynamics Evaluation of Cell Models for Type I

Gas Hydrate Crystal Dynamics.
PB88-227855 800.382

CELLULOSE DIACETATE
Cellulose Diacetate Film Dosimeters.
PB88-177571 800.245

CELLULOSIC MATERIALS
Effect of Water on Piloted Ignition of Cellulosic Materials,

PB89- 127732 800,557

CEMENTS
Tensile Test lo Measure Adfiesion between Old and New
Cement Paste,

PB88-164504 800.520

New Calcium Phosphate, Water-Setting Cement.
PB88-1 76698 801.082

Vanillate and Syringate Cements.
PB88- 176722 801.083

Cement and Concrete Reference Laboratory.

PB89- 126981 800.524

CENTRAL NERVOUS SYSTEMS
Central Nervous System as a Low and High Level Con-
trol System.
PB89- 137566 801.094

CENTRIFUGAL DISTORTION
Rotational, Structural, ab Initio and Semirigid Bender
Analysis of the Millimeter Wave Spectrum of H2C0-HF.
PB88-209598 800.365

CENTRIFUGAL PUMPS
Performance of a Small Centhfugal Pump in He I and He
II.

PB88-1 94501 801.304

Cavitation Characteristics of a Small Centrifugal Pump in

He I and He II.

PB88-238530 801,325

CERAMIC COMPOSITES
Fibrous Monolithic Ceramic and Method for Production,

PATENT-4 772 524 800,922

CERAMIC FIBERS
Fibrous Monolithic Ceramic and Method for Production,

PATENT-4 772 524 800.922

CERAMIC MATRIX COMPOSITES
Mechanical Property Enhancement in Ceramic Matrix

Composites.
PB88-232863 800.967

CERAMICS
High Pressure Process for Producing Transformation
Toughened Ceramics.
PATENT-4 771 022 800.921

Crack Stability and Toughness Characteristics in Brittle

Materials.

PB88-175617 800.926

Advanced Ceramics: A Critical Assessment of Database
Needs for the Natural Gas Industry.

PB88-2 15447 800.939

Diffusion Induced Interface Migration in Ceramics.
PB88-217617 800.940

Mechanical Property Enhancement in Ceramic Matrix

Composites.
PB88-232863 800.967

Temperature Dependence of Hardness of Alumina-Based
Ceramics.
PB89- 119267 800.944

Calculation of Phase Diagrams of Some Oxide Systems
Using the Cluster Variation Method.
PB89-1 23988 800.945

Crack Resistance by Interfacial Bridging: Its Role in De-
termining Strength Characteristics.

PB89-1 26825 800.946

Elastic Constants of Polycrystalline Y1Ba2Cu307-x.
PB89-132740 801,265

Application of Wavelength-Dispersive Digital Composi-
tional Mapping to High-Temperature Superconductors.
PB89-1 32823 800.948

Design and Construction of a State-of-the-Art High Tem-
perature Tribometer.
PB89-1 48332 800.950

High-Temperature Superconductivity: Abstracts of NIST
(National Institute of Standards and Technology) Publica-

tions, 1987-1988.
PB89-1 48340 800,951

Ceramic Tribology: Methodology and Mechanisms of Alu-

mina Wear.
PB89-1 48357 800.952

Vapor Phase Deposition Studies of Phosphate Esters on
Metal and Ceramic Surfaces.
PB89-1 48985 800,995

CERIUM
Photoabsorption by the 3d Shell in Ce, Pr, Ho, and Er:

Observations and Calculations.

PB88-1 75674 801,282

CERTIFICATION
Directory of Federal Government Certification Programs
(for Products and Services).

PB88-201512 800,007 PB89-1 33391 801,068

Standards Conformance Testing: Issues and Activities.

PB88-215645 800.606

ABC's of Certification Activities in the United States.

PB88-239793 800. 143

CERTIFIED REFERENCE MATERIALS
Performance Characteristics of NBS (National Bureau of

Standards) Glass and Metal-on-Quartz Transmittance
Standards.
PB89- 124002 800.514

CESIUM
In I Isoelectronic Sequence: Wavelengths and Energy
Levels for Xe VI Through La IX.

PB88-1 77423 801.158

CHAPMAN-ENSKOG THEORY
Enskog Theory for Multicomponent Mixtures. 4. Thermal
Diffusion.

PB89-1 23202 800.433

CHARGE DENSITY
Direct Observation of the Charge-Density-Wave in Potas-

sium by Neutron Diffraction.

PB89-1 28841 801.263

CHARGE EXCHANGE
Pulse Radiolysis of Hexafluorobenzene: Production and
Quenching of C6F6(1 -i- ).

PB88-1 74024 800.261

Temperature Effects on Rates of Dehalogenation of Aro-
matic Anion Radicals.

PB88-1 74867 800.273

CHARGE STATE
Rydberg-Like Properties of Rotational-Vibrational Levels
and Dissociation Continuum Associated with Alkali-Halide

Charge-Transfer States.

PB89- 124903 800.458

CHARGE TRANSPORT
Rydberg-Like Properties of Rotational-Vibrational Levels
and Dissociation Continuum Associated with Alkali-Halide

Charge-Transfer States.

PB89-124903 800.458

Collisional Electron Detachment Cross Section Measure-
ments for SF6(1-), SF5(1-) and F(l-) in SF6: Implications

for Interpretations of Existing Ion Transport and Break-
down Probability Data.
PB89- 132880 800,723

CHARS
Asymptotic Theory of the Pyrolysis of Char-Forming Ma-
tsrisis

PB88-1 94907 800.540

CHEMICAL ANALYSIS
Quest for Quality Assurance.
PB88-1 75450 800.777

Handbook of Basic Tables for Chemical Analysis.

PB88-1 89758 800.163

Determination of Added Chromium (111) and Chromium
(VI) in Natural Water by Ion-Pairing High-Performance
Liquid Chromatography with Detection by Atomic Absorp-
tion Spectrometry.
PB88- 189782 800.164

Development of an Automated Digital image Acquisition

System for AEM (Analytical Electron Microscope).
PB88-193818 800.170

Extracellular Potassium Concentrations in Human Dental
Plaque Fluid Recovered from Single Sites.

PB88-238852 801.088

Determination of Extracellular Fluid Volume in Whole
Dental Plaque Using Potassium- or Chloride-Selective

Micro-Electrodes.
PB88-238878 801,090

Journal of Research of the National Bureau of Standards,
Volume 93, Number 3, May-June 1988.
PB88-244553 800 184

Digital X-ray Compositional Mapping with 'Standard Map'
Corrections for Wavelength Dispersive Spectrometer De-
focusing.

PB89-101463 800.185

NBS (National Bureau of Standards) Standards for Mi-

croanalysis: Certification and Applications.

PB89-101471 800,186

role of Biogenic Thiols in the Solubility of Sulfide Miner-

als.

PB89-101687 801.133

Speciation of Mercury Using Liquid Chromatography with

Detection by Inductively Coupled Plasma Mass Spec-
trometry.

PB89-1 18996 800189

Determination of Fat Soluble Vitamins in Oil Matrices by
Multidimensional High-Performance Liquid Chromatogra-
phy.

PB89-1 19150 800.191

Analysis of Ultratrace Lithium and Boron by Neutron Acti-

vation and Mass Spectrometric Measurement of (3)He
and (4)He.

PB89-1 24069 800.193

Journal of Research of the National Institute of Stand-
ards and Technology. Volume 93, Number 6, November-
December 1988.
PB89- 133367 801.067

Enzyme-Enhanced Electrochemical Immunoassay for

Phenytoin,

Liposome-Based Flow Injection Immunoassay System,
PB89-1 33409 801.069

Journal of Physical and Chemical Reference Data,
Volume 17, Number 2, 1988.
PB89-136337 800,517

Basis for Quality Assurance of Chemical Measurements
and Standards.
PB89-1 37541 800,199

CHEMICAL ATTACK
Effects of Counter Ions on Crack Grovrth in Vitreous
Silica.

PB88-1 89949 800,931

CHEMICAL BONDS
Stabilities of Highly-Conjugated Radicals from Bond He-
molysis Rates.
PB88-1 74883 800,275

Disclinations: The Magnetism and the Magnetic Anisotro-

pies of the Rare-Earth-3d Transition-Metal Hard Magnets
(Invited).

PB88-230552 801,237

Cation Binding Effect on Imidazole Tautomerism.
PB89- 119028 800,425

CHEMICAL ENGINEERING
Center for Chemical Engineering Technical Activities:

Fiscal Year 1987.
PB88-1 64272 800,236

CHEMICAL KINETICS
Acuchem: A Computer Program for Modeling Complex
Chemical Reaction Systems.
PB88-1 77605 800,510

CHEMICAL RADICALS
Rate Constants for Reactions of Inorganic Radicals in

Aqueous Solution.

PB89-1 35701 800,479

CHEMICAL REACTION MECHANISMS
Rates and Mechanisms of Oxidation of ZnTPP by
CCI302 Radicals in Various Solvents.

PB89-1 23947 800,448

Kinetics of One-Electron Oxidation by the Cyanate Radi-

PB89-1 26007 800,461

Reactions of Electronically Excited Vinylidene Radicals
with Molecular 02.
PB89-1 27088 800.473

CHEMICAL REACTIONS
Transfer of F(l-) in the Reaction of SF6(1-) with S0F4:
Implications for S0F4 Production in Corona Discharges.
PB88-239595 800,404

CHEMICAL REACTIVITY
Gas Phase Reactions of Hydroxyl Radicals with a Series

of Carboxylic Acids over the Temperature Range 240-440
K.

PB88-204946 800.360

CHEMICAL VAPOR DEPOSITION
Heat Transfer Problem for the Modified Chemical Vapor
Deposition Process.
PB88-2 17278 800.231

CHEMILUMINESCENCE
Determination of Nitrogen Dioxide in Air Compressed
Gas Mixtures by Quantitative Tunable Diode Laser Ab-
sorption Spectrometry and Chemiluminescence Detec-
tion.

PB89-127104 800.194

CHEMISORPTION
Chemisorption and Dissociation of 02 on Cr(IIO): An
EELS/ESDIAD (Electron Energy Loss Spectroscopy/
Electron Stimulated Desorption Ion Angular Distributions)

Study.

PB88-1 73927 800.260

Neutron Scattering Studies of Hydrogen in Catalysts.

PB88-1 78496 800,217

Surface Electronic Structure and Chemisorption on Co-
rundum Transition-Metal Oxides: alpha-Fe203.
PB88-1 97983 800,343

ESDIAD (Electron-Stimulated Desorption Ion Angular Dis-

tributions) of First-Row Protic Hydrides Absorbed on
Si(IOO): Structure and Reactivity.

PB88-204862 800,358

Interaction of NF3 with Ru(OOOI): Order at Steps.

PB88-237417 800.391

Chemisorption and Rotational Epitaxy of Lithium on
Ru(OOI).
PB89-1 27047 800,472

CHEMISTRY
Prototype Expert System: An Automated Advisor to

Select Data Sources from Chemical Information Data-

PB88-'l64173 800.257

CHIMNEYS
Wood Heating Safety Research: An Update.
PB88-1 77373 800.732

CHLORINE ORGANIC COMPOUNDS
Technical and Economic Analysis of CFC-Blown Insula-

tions and Substitutes for Residential and Commercial
Construction,
PB88-243399 800. 123
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COMBUSTION PRODUCTS

CHLORO-ETHYLPEROXY RADICALS
Flash Photolysis Investigation of the UV Absorption

Spectrum and Self-Reaction Kinetics of CH2C1CH202
Radicals in the Gas Phase.

PB88-239413 800.400

CHLORODIFLUOROMETHANE
Molecular Dynamics Study of Liquid CCI2F2 and CCIHF2.
PB88-230537 800,389

CHLOROFLUOROCARBONS
CFCs (Chlorofluorocarbons): Is the Sky Falling. Quest for

Alternatives.

PB88-209945 800, 760

CHROMATOGRAMS
Critical Assessment of Detection Limits for Ion Chroma-
tography.

PB88- 189238 800,162

CHROMATOGRAPHIC ANALYSIS
Determination of Polycyclic Aromatic Hydrocarbons in a

Coal Tar Standard Reference Material.

PB88-2 17849 800,179

Separation and Identification of Polycyclic Aromatic Hy-

drocarbon Isomers of Molecular Weight 302 in Complex
Mixtures.

PB88-2 17872 800,180

CHROMATOGRAPHY
Handbook of Basic Tables for Chemical Analysis.

PB88-189758 800.163

CHROMIUM
Determination of Chromium-50 in Human Blood and Its

Utilization for Blood Volume Measurements.
PB88-1 76441 801,064

Nucleation and Epitaxial Grovrth of Cr Crystals on
Stepped W Surfaces with Low-Index Facets.

PB88-189162 801.007

Determination of Added Chromium (III) and Chromium
(VI) in Natural Water by Ion-Pairing High-Performance
Liquid Chromatography with Detection by Atomic Absorp-
tion Spectrometry.

PB88-1 89782 800,164

CHROMIUM 110

Chemisorption and Dissociation of 02 on Cr(IIO); An
EELS/ESDIAD (Electron Energy Loss Spectroscopy/
Electron Stimulated Desorption Ion Angular Distributions)

Study.

PB88-1 73927 800,260

CHROMIUM IONS
Distorted-Wave Calculations of the Electron-Impact Ioni-

zation of Highly Ionized Na-Like Ions.

PB88-187588 800.301

CHROMIUM OXIDES
Theoretical Calculations of Diatomic Metal Oxides: CrO
and CRO(H- ).

PB88-230503 800,388

CHROMIUM STEELS
Low-Temperature Manganese Contributions to the Elastic

Constants of Face-Centered-Cubic Fe-Cr-Ni Stainless

Steel.

PB89-1 18970 800,985

CIGARETTE LIGHTERS
Design Concepts lor Safer Matches and Lighters,

PB88-250626 800.550

CIGARETTE SMOKING
Effect of Cigarette Characteristics on the Ignition of Soft
Furnishings.

PB88-169982 800,091

CIGARETTES
Computer Model of a Smoldering Cigarette.

PB88-1 75567 800,533

Improving the Fire Safety of Cigarettes: An Economic
Impact Analysis.

PB88-181979 800,140

CIRCUIT PROTECTION
Surge-Protective Devices.
PB88-217286 800,633

CLADDING
Design Criteria for Glass Cladding Subjected to Wind
Loads.
PB88-1 76946 800.929

CLATHRATE
Thermal Expansion of a Structure II Hydrate Using Con-
stant Pressure Molecular Dynamics.
PB88-209473 800,361

CLEANING
Cleaning and Deburring Workstation Operations Manual,
PB88-234216 800,853

CLINICAL ANALYSIS
How and Why of an Accuracy Base for Proficiency Test-
ing Programs.
PB88-217864 801.065

Liposome-Enhanced Flow Injection Immunoanalysis.
PB88-217914 801.066

CLINICAL ENZYMOLOGY
Overview of a National Reference System.
PB88-194022 801.056

CLINICAL MEDICINE
How and Why of an Accuracy Base for Proficiency Test-
ing Programs.

800,733

PB88-2 17864 801.065

CLOCKS
Time and Frequency (Time-Domain) Characterization, Es-
timation, and Prediction of Precision Clocks and Oscilla-

tors.

PB88-204847 801,313

CLOSE COUPLING
Convergent Analysis of Radiative Matrix Elements in

Atomic Lineshape Theory.
PB88-1 75229 801.280

CLOSED LOOP CONTROL
Dynamics of a Heating Coil Control Loop.
PB89-101331 800.746

CLUSTER SAMPLING
Calculation of Phase Diagrams of Some Oxide Systems
Using the Cluster Variation Method.
PB89- 123988 800.945

CLUSTER VARIATION METHOD
Short-Range Order and Frustration in Omphacite: Com-
parison of Three CVM (Cluster Variation Method) Ap-
proximations.

PB89-1 24028 800,451

COAGULATION
Global Soot Growth Model.
PB88- 189980 800,759

COAL
Bioprocessing of Coal.

PB88-1 75641 800,730

Heat Capacity of a Medium-Volatile Bituminous Premium
Coal from 300 to 520 K. Comparison with a High-Volatile

Bituminous Nonpremium Coal.

PB88- 177035 800.731

Processing Coal with Microorganisms.
PB88-193990

COAL LIQUEFACTION
Processing Coal with Microorganisms.
PB88- 193990 800,733

COAL TAR
Determination of Polycyclic Aromatic Hydrocarbons in a
Coal Tar Standard Reference Material.
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National Bureau of Standards Data Base of Photon Ab-
sorption Cross Sections from 10 eV to 100 GeV.
PB89-132757 801,362

DATA CONVERSION
Automated Fingerprint Identification Standard and Per-

formance Benchmarks.
PB88-238704 800,616

DATA DICTIONARIES
Using the Information Resource Dictionary System Com-
mand Language (Second Edition),

PB88- 169545 800,581

Computer Science and Technology: Guide to Information
Resource Dictionary System Applications: General Con-
cepts and Strategic Systems Planning.

PB88-2 19944 800,822

ICST-NBS (Institute for Computer Sciences and Technol-
ogy-National Bureau of Standards) Information Resource
Dictionary System Command Language Prototype,
PB88-243159 800.823

Information Resource Dictionary System: An Integration

Mechanism for Product Data Exchange Specification,

PB89-1 13559 800,002

DATA DICTIONARY
Technical Overview of the Information Resource Diction-

ary System (Second Edition),

PB88-163779 800.603

DATA ENCRYPTION
Data Encryption Standard. Category: ADP Operations,
Subcategory: Computer Security.

FIPS PUB 46-1 800,600

DATA INTEGRITY
Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and
Procedures.
PB88-223441 800,608

DATA LINES
Electrical Fast Transient Tests: Applications and Limita-

tions.

PB89-1 32906 800,729

DATA LINKS
FDDI (Fiber Distributed Data Link) Optical Data Link.

PB89-1 24937 800,567

DATA PROCESSING
Computer Science and Technology: Guide to Information
Resource Dictionary System Applications: General Con-
cepts and Strategic Systems Planning.
PB88-219944 800,822

Computerization of Welding Information: A Workshop
Report, August 5-6, 1986.
PB88-236807 800,804

DATA PROCESSING EQUIPMENT
Small Computer System Interface (SCSI). Category:
Hardware Standard, Subcategory: Interface.

FIPS PUB 131 800,597

Measuring Microcomputer Productivity.

PB88-228291 800,005

DATA PROCESSING SECURITY
Data Encryption Standard. Category: ADP Operations,
Subcategory: Computer Secuhty.
FIPS PUB 46-1 800,600

Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and
Procedures.
PB88-223441 800,608

DATA STORAGE
Small Computer System Interface (SCSI). Category:
Hardware Standard, Subcategory: Interface.

FIPS PUB 131 800,597

DATA STORAGE SYSTEMS
Small Computer System Interface (SCSI). Category:
Hardware Standard, Subcategory: Interface.

FIPS PUB 131 800,597

DEBURRING
Cleaning and Debarring Workstation Operations Manual,
PB88-234216 800,853

DECALIN
NMR Study of Gels of Isotactic Polystyrene and Cis- or

Trans-Decalin.

PB89-101737 800,415

DECOMPOSITION
Single Pulse Shock Tube Study on the Stability of Per-

fluorobromomethane.
PB88-1 74875 800,274

DECONVOLUTION
Deconvolution for Acoustic Emission.
PB88-190012 800,807

DEFECT LINES
Small Defects in Crystalline Polyethylene.

PB88-176714 801,194

DEFECTS
Prediction of the Service Life of Organic Coatings on
Steel. Part 3. Categorizing the Performance of Coating
Systems on the Basis of Their Corrosion and Blister Pat-

terns.

PB89-1 19259 800,959

DEFENSE SYSTEMS
Collection of Technical Studies Completed for the Com-
puter-Aided Acquisition and Logistic Support (CALS) Pro-

gram - Fiscal Year 1987. Volume 1,

PB88-1 92752 800,835

Collection of Technical Studies Completed for the Com-
puter-Aided Acquisition and Logistic Support (CALS) Pro-

gram - Fiscal Year 1987. Volume 2,

PB88-1 92760 800,836

CGM (Computer Graphics Metafile) Registration for CALS
Requirements: A Technical Study Completed for the
Computer-Aided Acquisition and Logistic Support (CALS)
Program - Fiscal Year 1987. Volume 3,

PB88-1 92778 800,837

Collection of Technical Studies Completed for the Com-
puter-Aided Acquisition and Logistic Support (CALS) Pro-

gram - Fiscal Year 1987. Volume 4,

PB88-1 92786 800,838

DEFOCUSING
Statistical Evaluation of Wavelength-Dispersive Digital

Compositional Mapping with the Electron Microprobe.
PB89-132815 800,197

DEFORMATION
Low Temperature Elastic Constants of Deformed Poly-

crystalline Copper.
PB89-101679 801,019

Diffusion Bonding of Ductile Single Crystals for Strain

Free Mounting.
PB89-1 19069 800,428

Small Angle X-ray Study of the Deformation of 4,4'-Di-

phenylmethane Diisocyanate/1,4'-Butanediol (MDI/BDO)
Based Polyurethanes,
PB89-1 26643 800,975

DELAUNAY TRIANGULATIONS
Constructing Delaunay Triangulations for Sets Con-
strained by Line Segments.
PB89-129480 801,045

DELTA RESONANCES
Electromagnetic Excitation of the Delta Resonance in

Nuclei.

PB88-1 96803 801,307
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DIMERS

DEMODULATION
Heterodyne and FTS Measurements on the OCS Hot

Bands Near 1890 cm(-1).

PB89-101588 800,411

DENSITY DEPENDENCE
Comment on Collisional Broadening of the H(alpha) Line

in Dense Plasmas.
PB88-1 77464 800.215

DENTAL BONDING
Adsorption of N-phenylglycine on Hydroxyapatite: Role in

the Bonding Procedure of a Restorative Resin to Dentin.

PB88-1 76664 801,079

DENTAL CARIES
Effects of Rinses with an Acidic Calcium Phosphate Solu-

tion on Fluoride Uptake, Caries, and In situ Plaque pH in

Rats.

PB89-101729 801,092

DENTAL CASTINGS
Casting of Dental Alloys: Mold and Alloy Temperature Ef-

PB88-176672 801,080

DENTAL CEMENTS
Wear and Microhardness of a Silver-Sintered Glass-lon-

omer Cement.
PB88-238910 801,091

DENTAL HARD TISSUE
Microradiography vifith an X-ray Image Magnifier; Applica-

tion to Dental Hard Tissue.

PB88- 189956 801,084

DENTAL MATERIALS
Toughened Glass-lonomer Cements.
PB88-1 98072 800,059

Color Changes of Composites on Exposure to Various

Energy Sources.
PB88-230313 800,060

Pulpal Response to a Dentin and Enamel Bonding
System.
PB88-238688 801,087

Wear and Microhardness of a Silver-Sintered Glass-lon-

omer Cement.
PB88-238910 801,091

Pulp Responses to a Dentin and Enamel Adhesive Bond-
ing Procedure.
PB89-101711 800,062

Adsorption on Hydroxyapatite: Role of Hydrogen Bonding
and Interphase Coupling.

PB89-101752 800,416

Adhesive Bonding of Various Materials to Hard Tooth
Tissues, XXX. Complexes of Iron Cations with N-phenylg-
lycinate or Oxalic-Acid.

PB89-101760 800,063

Elastic Properties of Glass Reinforced Dental Compos-
ites.

PB89-107056 800,064

Calcium Phosphate Materials; Reactor Response.
PB89-119176 800,071

Transient and Residual Stress in Dental Porcelain Fused-
to-Metal Restorations as Affected by the Thermal Expan-
sion Coefficients of the Alloys.

PB89-1 32963 800,066

Dental Composites; Strength Properties via Weibull Sta-
tistics.

PB89-1 33003 800,067

DENTAL PLAQUE
Extracellular Potassium Concentrations in Human Dental
Plaque Fluid Recovered from Single Sites.

PB88-238852 801,088

Buffer Capacity of Single-Site, Resting, Human Dental-
Plaque Fluid.

PB88-238860 801,089

Determination of Extracellular Fluid Volume In Whole
Dental Plaque Using Potassium- or Chloride-Selective
Micro-Electrodes.
PB88-238878 801,090

DENTAL PROSTHESES
Summary of Conference on Design of Dental Prostheses.
PB88-218177 800,070

Non-Normal Distribution of Failure Stresses in a Porce-
lain-to-Metal Systems Evaluation.
PB88-228218 801,086

DENTIN
Dentine and Enamel Bonding Agents.
PB88- 176680 801,081

DENTIN BOND
Bond Strength of a Luting Composite to Dentin with Dif-

ferent Bonding Systems.
PB88-175724 801,078

DEOXYRIBONUCLEIC ACID
Introduction to Mechanisms of DNA (Deoxyribonucleic
Acid) Damage and Repair.

PB88-175310 801,071

Mechanism of Oligonucleotide Loop Formation in Solu-
tion.

PB88-209432 801,058

DEOXYRIBONUCLEIC ACIDS
Formation of Radiation-Induced Crosslinks between Thy-
mine and Tyrosine; A Possible Model for the Crosslinking

of DNA (Deoxyribonucleic Acid) and Proteins by Ionizing

Radiation.

PB88-1 75161 801.053

Crystallization of a DNA Duplex 15-mer Containing Un-
paired Bases: d(CGCGAAATTTACGCG).
PB88-204466 801.057

Formation of 8-Hydroxyguanine Moiety in Deoxyribonu-

cleic Acid on gamma-Irradiation in Aqueous Solution.

PB89-1 18897 801.102

DEOXYRIBONUCLEIC BASES
Free Radical Mechanisms of DNA (Deoxyribonucleic

Acid) Base Damage.
PB88-1 75336 801.072

DEPTH DOSE DISTRIBUTIONS
Conversion of Depth-Dose Distributions from Slab to

Spherical Geometries for Space-Shielding Applications.

PB89-101554 801,131

DESIGN
Plan for a Design Study for a National Earthquake Engi-

neering Experimental Facility,

PB89-1 14714 801.117

DESIGN CRITERIA
Office Design Measurements for Productivity: A Research
Oven/lew,
PB88-164157 800.004

DESORPTION
Laser Probing of Gallium Spin Orbit State Desorption and
Scattering from Silicon (100) Surfaces.

PB88-195136 800,341

Laser-Induced Desorption; Thermal and Nonthermal
Pathways.
PB88-238662 800,394

Desorption of a Two-State System; Laser Probing of Gal-

lium Atom Spin-Orbit States from Silicon (100).

PB89-1 07221 801,250

DESULFURIZATION
Bioprocessing of Coal.

PB88-175641 800,730

Processing Coal with Microorganisms.
PB88- 193990 800,733

DETECTION LIMITS
Critical Assessment of Detection Limits for Ion Chroma-
tography.

PB88-1 89238 800162

DETECTORS
Experimental Studies of the Correlations between Gas
Sensor Response and Surface Chemistry.
PB88-1 74743 800,269

Halogenated Polymeric Humidity Sensors.
PB89-1 18871 801,036

Optically Linked Electric and Magnetic Field Sensor for

Poynting Vector Measurements in the Near Field of Radi-

ating Sources.
PB89-1 32773 800568

DEUTERATED METHYL IODIDE
Ultraviolet Absorption Determination of Intramolecular

Predissociation Dynamics in (CH3I)2 and (CD3I)2.

PB88-200290 800,350

DEUTERIDES
Thermodynamic Properties of Halides, Hydrides, and
Deuterides of Cobalt, Iron, and Nickel. 1. Literature Cita-

tions.

PB88-201603 800.353

DEUTERIUM
FTS-Raman Flame Spectroscopy of High-J Lines in H2
and D2.
PB88-1 76557 800.154

Isotope Dilution Neutron Spectroscopy: A Vibrational

Probe of Hydrogen/Deuterium Adsorbate Interactions on
Palladium Black.

PB88-200324 800,352

lUE Observations of Neutral Hydrogen and Deuterium in

the Local Interstellar Medium.
PB88-228275 800.038

T-V Energy Transfer and Chemical Reactions of Laser-
Produced Hot H and D Atoms.
PB88-230297 800,250

DIAL A RIDE SYSTEMS
Paratransit Advanced Routing and Scheduling System
Documentation; Generalized Reporting Subsystem,
PB88-1 90392 801.374

DIAMINES
Epoxy Network Structure. 4. A Neutron Scattering Study
of Epoxies Swollen in a Deuteriated Solvent.
PB88- 198924 800,499

DIATOMIC MOLECULES
Theoretical Calculations of Diatomic Metal Oxides: CrO
and CRO(1 + ).

PB88-230503 800.388

DICALCIUM PHOSPHATES
New Calcium Phosphate, Water-Setting Cement.
PB88- 176698 801.082

DICHLORODIFLUOROMETHANE
Molecular Dynamics Study of Liquid CCI2F2 and CCIHF2.
PB88-230537 800.389

DIELECTRIC BREAKDOWN
Discharges at Extremely High Values of E/n and Low
Currents.

PB88-204581 801. 187

DIELECTRICS
In Honor of Professor Robert H. Cole's Seventieth Birth-

day.

PB88- 189261 800.689

Excitation and Ionization Coefficients.

PB88-193719 800,693

Young's Modulus and Thermal Diffusivity Measurements
of Barium Titanate Based Dielectric Ceramics.
PB88-1 93974 800.933

DIFFRACTION
Diffraction Imaging (Topography) with Monochromatic
Synchrotron Radiation,

PB89-131262 801.264

DIFFRACTION DATA COLLECTION
Experience with the Use of a Neutron Protein Data Col-

lection Facility Equipped with a Linear Detector.

PB88-1 89691 800,320

DIFFRACTION PATTERN
Obsen/ation of Microwave Cerenkov Radiation as a Dif-

fraction Pattern.

PB88-1 75484 801.189

DIFFUSION
Integral Analysis of Two Simple Model Problems on
Wind-Aided Flame Spread.
PB88-230511 800.547

Influence of Electrical Fields on Diffusion of Donors and
Acceptors in Semiconductor Junctions.

PB89-127195 800.679

DIFFUSION COEFFICIENT
Comparison of Diffusion Coefficients in Ternary Polymer
Solutions Measured by Dynamic Light Scattering and
Forced Rayleigh Scattering.

PB88-238894 800.504

DIFFUSION FLAMES
Thermophoretic Sampling and Soot Aerosol Dynamics of

an Ethene Diffusion Flame.
PB88-1 64041 800.530

Transport and Growth of Soot Particles in Laminar Diffu-

sion Flames.
PB88-1 73976 800.531

Thermal Cracking and Variable Properties Effects on
Free Boundary Layer Diffusion Flames,
PB88-1 83967 800.536

Multiphoton Ionization of Methyl Radicals in a Laminar
Methane/Air Diffusion Flame.
PB88-1 93891 800.538

Chemical Production Rates of Intermediate Hydrocarbons
in Diffusion Flames; Preliminary Results for Acetylene.

PB88-1 93909 800.539

Radiation from Turbulent Nonluminous and Luminous Dif-

fusion Flames.
PB89-1 26627 800.554

DIFFUSION WELDING
Diffusion Bonding of Ductile Single Crystals for Strain

Free Mounting.
PB89- 119069 800.428

DIGITAL DATA
Two Dimensional Top Hat Filter for Extracting Spots and
Spheres from Digital Images.
PB89- 123368 800.637

DIGITAL RECORDING
Evaluation of a Copy Prevention Method for Digital Audio
Tape Systems,
PB88-1 69537 801.136

DIGITAL SYSTEMS
Optical Communication.
PB89-1 19275 800.566

DILUTE GASES
Inversion of Second Virial Coefficients for Polyatomic
Molecules.
PB88-1 74784 800.270

DILUTION
Behavior of Dilute Mixtures Near the Solvent's Critical

Point.

PB89- 126866 800.465

DIMENSIONAL MEASUREMENT
Microelectronic Test Structure for Thickness Determina-
tion of Homogeneous Conducting Thin Films in VLSI
(Very Large-Scale Intergration) Processing.
PB88-200357 800.671

Precision Ultrasonic Thickness Measurements of Thin
Steel Disks.

PB88-230529 800.867

Optical Microscope Imaging Lines Patterned in Thick
Layers with Varialile Edge Geometry; Theory,
PB89-1 07098 801.177

Implementation of the Coordinate Measuring Machine
Controller,

PB89-1 26635 800.880

DIMERS
Ammonia Dimer; Further Structural Studies.

PB88- 176573 800.286

Does Ammonia Hydrogen Bond.
PB8e-1 76581 800.210
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structure and Vibrational Dynamics of the C02 Dimer
from the Sub-Doppler Infrared Spectrum of the 2.7 mi-

crometer Fermi Diad.

PB88-195052 800.339

Microwave Spectra of the (HF)2, (DF)2, HFDF, and DFHF
Hydrogen-Bonded Complexes.
PB88-209556 800.363

Tunneling Splittings in the Water Dimer: Further Develop-
ment of the Theory.

PB89-101570 800.410

DIMETHOXYLBENZENE
Kinetics of One-Electron Oxidation by the CIO Radical.

PB88-189717 800.321

DIODE LASER SPECTROSCOPY
infrared Spectrum of GeO.
PB88-175211 801.153

DIONES
Kinetics Investigation of the Gas-Phase Reactions of OH
Radicals with Cyclic Ketones and Diones: N/lechanistic In-

sights.

PB89-101562 800.409

DIOXOLANONE
Evaluation of the Triple Point of 1 ,3-Dioxolan-2-One.

PB89-1 26361 800.462

DIPOLE ANTENNAS
NBS (National Bureau of Standards) Calibration Proce-

dures for Horizontal Dipole Antennas (25 to 1000 MHz).
PB89-1 37699 800,630

DIPOLE MOMENT
Microwave Detection of the Primary Ozonide of Ethylene

in the Gas Phase.
PB88-1 76532 800.284

DIRECT CURRENT
10 V Round-Robin Test Conducted on a Solid-State DC
Voltage Standard.
PB89-126965 800.721

DIRECT CURRENT PLASMA
Determination of Phosphorus in Copper-Based Alloys

Using Ion-Exchange Chromatography and Direct-Current

Plasma Emission Spectrometry.

PB88-1 76433 800.152

DIRECTORIES
NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Directory of Accredited Laboratories, 1987-88,

PB88-1 69529 800,805

Directory of Calibration Sen/ices for Ionizing Radiation

Survey Instruments.

PB88-180666 801,128

Directory of Federal Government Certification Programs
(for Products and Services).

PB88-201512 800,007

Directory of Organizations and Standards That Affect the
Movement of Telecommunications Information for Ten
Pacific Rim Countries,

PB89-141121 800.573

DISK RECORDING SYSTEMS
Small Computer System Interface (SCSI).

Hardware Standard, Subcategory: Interface.

Category:

800.597FIPS PUB 131

DISPERSION REACTIONS
Multi-Zone Contaminant Dispersal Analysis Using an Ele-

ment Assembly Approach.
PB89- 132765 800.764

DISPIRATION
Small Defects In Crystalline Polyethylene.

PB88-1 76714 801.194

DISPLACEMENT
Displacement Errors in Antenna Near-Field Measure-
ments and Their Effect on the Far Field.

PB89- 118954 800.629

DISSOCIATION
Photodissociation of Chlorostyrene Molecular Ions.

PB89-101695 800.252

Photofragmentation of Acetone at 193 nm: Rotational-

and Vibrational-State Distributions of the CO Fragment by
Time-Resolved FTIR Emission Spectroscopy.
PB89-123822 800.441

DISTRIBUTED COMPUTER SYSTEMS
Computer Science and Technology: Guide to Distributed

Database Management.
PB88-201561 800.001

DISTRIBUTED PROCESSING
Architecture for Distributed Data Management in Comput-
er Integrated Manufacturing,
PB88-211156 800.849

DNA
Crystallization of a DNA Duplex 15-mer Containing Un-
paired Bases: d(CGCGAAATTTACGCG).
PB88-204466 801.057

DNA DAMAGE
Ionizing Radiation-Induced Damage in the Deoxyribonu-
cleic Acid of Cultered Human Cells; Identification of 8,5'-

Cyclo-2'-Deoxyguanosine.
PB89-127179 801.104

DOPPLER EFFECT
Doppler-Limited Spectra of the C-H Bending Overtone of

Fluoroform.

PB89-1 19036 800.426

Molecular Beam Spectrum of the Highly Perturbed C-H
Stretching Region of Fluoroform.

PB89- 124895 800.457

DOSE DISTRIBUTIONS
Food Irradiation Dosimetry by Opti-Chromic Techniques.
PB88-175179 800.011

DOSE MAPPING
Radiochromic Dosimetry for Validation and Commission-
ing of Industrial Radiation Processes.
PB88- 177498 801.097

DOSIMETER CALIBRATION
NBS (National Bureau of Standards) Measurement Serv-

ices: Dosimetry for High Dose Applications.

PB88-201587 801.070

DOSIMETERS
Radiochromic Dye Dosimeter Solutions as Reference
Measurement Systems.
PB89-1 19184 801.130

DOSIMETRY
Optical Waveguides with Liquid Core in Spectrophoto-
metry.

PB88-1 77506 800.012

PB88-1 83983 800. 135

Dosimetry for Industrial Radiation.

PB88-1 77530 801.099

Dosimetry of Steady-State Gamma Rays or Pulsed X-rays

Using Liquid-Core Optical Waveguides.
PB88-1 77548 801.159

Liquid Optical Waveguide Dosimetry in Continuous and
Pulsed Radiation Fields.

PB88- 193750 801.129

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Fdil Irradiation by Reactor Cavity Fission

Sources.
PB88-217435 801.316

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Foil Irradiation with Californium Fission

Sources.
PB88-217443 801.317

DOUBLE RESONANCE METHODS
Laser Double-Resonance Measurements of Rotational

Relaxation Rates of HF(J= 13) with Rare Gases, H2 and
D2.
PB89-107130 800.418

DRIFT TUBE
Laser Probing of the Rotational Alignment of N2(1 + )

Drifted in Helium.
PB88-187513 800.219

DROPS (LIQUIDS)

Observation of Sharp Resonances in the Spontaneous
Raman Spectrum of a Single Optically Levitated Micro-

droplet.

PB89-127153 800.474

DTAM1
Discrete Thermal Analysis Method (DTAM) for Building

Energy Simulation with DTAM1 Users Manual,
PB89-1 27534 800.753

DUCTS
Geometric Elements for Pipe Routing Using a Computer.
PB88-176920 800.518

Impact-Echo Method: Detecting Honeycombing, the

Depth of Surface-Opening Cracks, and Ungrouted Ducts.

PB89-101356 800.124

DURABILITY
Solar Collector Durability Evaluation by Stagnation Tem-
perature Measurements.
PB89-1 23244 800.756

DWARF STARS
Chromospheric and Coronal Heating in a Volume-Limited
Sample of K Dwarfs.
PB88-204573 800.031

Multiwavelength Observations of Magnetic Fields and Re-
lated Activity on XI Bootis A.

PB89- 132948 800.050

DYES
Radiochromic Dye Dosimeter Solutions as Reference
Measurement Systems.
PB89-119184 801.130

DYNAMIC MODULUS OF ELASTICITY
Ultrasonic Measurements of the Elastic Properties of

Dental Materials.

PB89-1 32955 800.065

DYNAMICS
Core Level Spectroscopy: A Dynamics Perspective.

PB89-1 26957 800.469

DYSPROSIUM ALLOYS
Magnetic Field Dependence of the Small Angle Scatter-

ing in Amorphous DyCu.
PB88-194212 801.214

E2-TRANSITI0NS
Effects of Configuration Mixing in Ml and E2 Transitions

between Ground-State Terms of Sulfurlike Ions.

PB89-101364 801.337

EARTHQUAKES
Wind and Seismic Effects. Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Natu-
ral Resources (19th) Held at Tsukuba, Japan on May 12-

15, 1987.

Plan for a Design Study for a National Earthquake Engi-
neering Experimental Facility,

PB89-114714 801.117

ECCENTRIC LOAD SENSITIVITY
Customized Force Calibration: Matching Laboratory Tests
to Field Conditions.

PB88-1 77480 801.269

ECONOMIC ANALYSIS
Improving the Fire Safety of Cigarettes: An Economic
Impact Analysis.

PB88-181979 800.140

EDUCATION
Technology, Industry, Skills and Education.
PB88-1 75443 800.845

Innovative Laser Techniques in Chemical Kinetics: A
Pedagogical Survey.

PB89-1 23723 800.438

EFFECTIVE MASS
Valence-Band Effective Masses of GaAs.
PB89-101299 801.247

EIGENVECTORS
Semiclassical Interpretation of Eigenvectors for Excited
Atoms in External Fields.

PB88-200274 801.312

ELASTIC CONSTANTS
Temperature Variation of the Elastic Constants of Alumi-

num Alloy 2090-T81.
PB88-177316 801.113

ELASTIC PROPERTIES
Molybdenum Effect on Fe-Cr-Ni-Alloy Elastic Constants.
PB88-1 99021 800.982

Low Temperature Elastic Constants of Deformed Poly-

crystalline Copper.
PB89-101679 801.019

Elastic Constants of Polycrystalline Y1Ba2Cu307-x.
PB89- 132740 801,265

ELASTIC SCATTERING
Exchange Asymmetry in Elastic Scattering of Electrons

by Sodium Atoms.
PB88-217260 800.367

ELASTIC THEORY
Physics of Fracture.

PB89-124036 801.257

ELASTOMERS
Fatigue of a Rubber Tank Track Compound under Ten-
sile Loading.

PB88-228176 800.974

ELECTIONS
Computer Science and Technology: Accuracy, Integrity,

and Security in Computerized Vote-Tallying.

PB89-1 14136 800.057

ELECTRIC CABLES
Review of Candidate Methods for Detecting Incipient De-
fects Due to Aging of Installed Cables in Nuclear Power
Plants,

PB88-215140 801,132

ELECTRIC COILS
Coil Parameter Influence on Eddy Current Probe Sensitiv-

ity.

PB89-101521 800.651

ELECTRIC CONNECTORS
Equivalent Circuit for Imperfect Transmission Line Con-
nectors.

PB88-239462 800.638

ELECTRIC CONTACTS
Method for Making Low-Resistivity Contacts to High Tc
Superconductors.
PB88-1 94428 801.219

Specific Contact Resistivity of Metal-Semiconductor Con-

tacts - A New, Accurate Method Linked to Spreading Re-

sistance.

PB88-198015 800.666

Effect of Oxygen Annealing on Low-Resistivity Contacts

for High-T (sub c) Superconductors.
PB88-228283 801.236

ELECTRIC CORONA
New Method for Measuring the Stochastic Properties of

Corona and Partial Discharge Pulses.

PB88-228135 800.703

Identification of Corona Discharge-Induced SF6 Oxidation

Mechanisms Using SF6 (18)02 H2(16)0 and SF6 (16)02
H2(18)0 Gas Mixtures.

PB88-239587 800.403

Transfer of F(l-) in the Reaction of SF6(1-) with S0F4:
Implications for S0F4 Production in Corona Discharges.

PB88-239595 800.404

Stochastic Properties of Negative Corona (Trichel) Pulses

in SF6/02 Mixtures.

PB89- 132898 800.724

ELECTRIC DIPOLE MOMENTS
Electric Dipole Moment of the Neutron.

PB89-107163 801,340

Scattering of Polarized Photons by Protons,

PB89-1 22386 801.347
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ELECTROMAGNETIC METROLOGY

ELECTRIC DISCHARGES
Rate Constants for F(1-) Transfer from SF6(1-) to Fluorin-

ated Gases and S02. Temperature Dependence and Im-

plications for Electrical Disctiarges in SF6.

PB88- 189725 800,322

Disctiarges at Extremely Higti Values of E/n and Low
Currents.

PB88-204581 801, 187

Electromagnetic Fields Radiated from Electrostatic Dis-

ctiarges; Theory and Experiment.

PB88-211149 800.699

New N/lethod for Measuring the Stochastic Properties of

Corona and Partial Discharge Pulses.

PB88-228135 800.703

ELECTRIC FIELD STRENGTH
Possible Design for Electric-Field-Strength Probes for Mil-

limeter Waves,
PB88- 193321 800.692

ELECTRIC FIELDS
Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broad-Band Use, 100 kHz to 18 GHz.
PB88-189659 800.691

Possible Design for Electric-Field-Strength Probes for Mil-

limeter Waves,
PB88- 193321 800,692

High-Frequency Errors of an Electric-Field Meter in Com-
plicated Environments.
PB88-1 93925 800,694

Broadband, Electric-Field Probe Using Resistively Ta-

pered Dipoles, 100 kHz - 18 GHz.
PB88-1 94956 800.696

Electric Field Effects on Structure in the Continuum.
PB88-203799 800.563

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broadband Use, 100 kHz - 18 GHz.
PB88-217922 800.700

High Frequency Electric Field Probe Development.
PB88-239454 800,707

Excitation and Breakdown of Ar at Very High Ratios of

Electric Field to Gas Density.

PB89- 123665 800,435

Influence of Electrical Fields on Diffusion of Donors and
Acceptors in Semiconductor Junctions.

PB89-127195 800,679

ELECTRIC POWER
Power Quality Measurements: Bringing Order Out of

Chaos.
PB88- 194949 800,728

Research for Electric Energy Systems; An Annual Report
(1987),

PB89-132310 800,722

ELECTRIC RESISTANCE
Effect of Sintering on the Sheet Resistance Directly

Under an Aluminum/Silicon Ohmic Contact.

PB88- 176805 800,655

ELECTRIC WIRE
Conductors for Advanced Energy Systems.
PB88-194881 800,644

ELECTRICAL ENGINEERING
Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covenng Center Pro-

grams, April to June 1987, with 1988 CEEE Events Cal-

endar,

PB88-1 69990 800.682

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, July to

September 1987, with 1988 CEEE Events Calendar,
PB88-183991 800.686

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, July to September 1987,
PB88-1 96530 800,697

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, October
to December 1987 with 1988 CEEE Events Calendar,
PB88-232913 800.704

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, October to December 1987, with 1988 CEEE
Events Calendar,
PB88-243167 800.711

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, January
to March 1988 with 1988 CEEE Events Calendar,
PB89-1 03683 800,716

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, January to March 1988 with 1988 CEEE Events
Calendar,
PB89-107700 800,717

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, April to

June 1988, with 1988 CEEE Events Calendar,
PB89-123137 800,719

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, April to June 1988, with 1988 CEEE Events Cal-
endar,

PB89-1 36311 800.725

ELECTRICAL FAULT LOCATION
Coil Parameter Influence on Eddy Current Probe Sensitiv-

ity,

PB89-101521 800.651

ELECTRICAL FAULTS
Statistics of Pit Initiation; Analysis of Current Transients

during Passive Film Breakdown.
PB89-137582 800.726

ELECTRICAL FIELDS
Electrical Aspects of the Snowflake Crystal.

PB88-192216 800.248

ELECTRICAL FIRE SAFETY
Measuring Hazards of Products of Combustion from Elec-

trical Systems.
PB88-1 89741 800.758

ELECTRICAL INSULATION
In Honor of Professor Robert H. Cole's Seventieth Birth-

day.

PB88-1 89261 800,689

ELECTRICAL MEASUREMENT
Multijunction Thermal Converters as the NBS (National

Bureau of Standards) Primary AC-DC Transfer Standards
for AC Current and Voltage Measurements.
PB88-187653 800.687

ELECTRICAL POTENTIAL
10 V Round-Robin Test Conducted on a Solid-State DC
Voltage Standard.

PB89- 126965 800721

ELECTRICAL RESISTANCE
Monitoring the U.S. Legal Unit of Resistance via the

Quantum Hall Effect.

PB89- 126973 800.652

ELECTRICAL RESISTIVITY
Well-Defined Contacts Produce Accurate Spreading Re-
sistance Measurements.
PB88-1 76821 800,656

Heat Capacity and Electrical Resistivity of Liquid Niobium
Near Its Melting Temperature.
PB88- 177027 800.295

Resistivity of Linear Scratches in Doped (100) n-Type
Single-Crystal Silicon.

PB89-101638 801.249

ELECTRICAL TRANSIENTS
Electrical Fast Transient Tests; Applications and Limita-

tions.

PB89- 132906 800.729

ELECTROACOUSTIC TRANSDUCERS
Short Range Transducer Applications of Ferroelectric

Polymers.
PB88-1 75732 800,647

ELECTROCHEMISTRY
One- and Two-Electron Reduction of Metalloporphyrins.

Radiation Chemical, Photochemical, and Electrochemical
Studies, Kinetics of the Decay of pi-Radical Anions.

PB88-1 74040 800,262

Enzyme-Enhanced Electrochemical Immunoassay for

Phenytoin,
PB89-1 33391 801,068

ELECTRODEPOSITION
Electrodeposited Cu-Ni Textured Superlattices.

PB88-230578 800.956

Mathematical Model for the Pulsed Electrodeposition of

Alloys.

PB89-1 19127 800.727

ELECTRODES
Chemical Modification of Pt Electrodes by Tetra (4-Pyri-

dyl) Porphyrin through Siloxane Polymer Formation.
PB88-217856 800.372

Mathematical Model for the Pulsed Electrodeposition of

Alloys.

PB89-1 19127 800.727

ELECTROLYTES
Cross-Square Rule for Transport in Electrolyte Mixtures.

PB88-1 99039 800.348

ELECTROLYTIC CONDUCTIVITY
Review of Electrolytic Conductance Standards.
PB88-1 89204 600,221

ELECTROMAGNETIC COMPATIBILITY
Time-Domain System for Identification of the Natural

Resonant Frequencies of Aircraft Relevant to Electro-

magnetic Compatibility Testing,

PB88- 164520 800.008

Aircraft Field Degradation and Electromagnetic Compat-
ibility,

PB88-1 83975 800,009

Surge Testing: Don't Kid Yourself, Don't Kill Yourself.

PB89-101455 800.713

Understanding Reverberating Chambers as an Alternative

Facility for EMC Testing.

PB89-101489 800.714

ELECTROMAGNETIC ENVIRONMENTS
Lattice Approach to Complex Electromagnetic Environ-

ments.
PB88-193917 801,302

ELECTROMAGNETIC FIELD OF PROPAGATION
Free-Field Propagation of Localized Pulses.

PB88-1 75260 800.614

ELECTROMAGNETIC FIELDS
New Approach to Volumes Irradiated by Unknown
Sources.
PB88- 176466 800.683

Methodology for Standard Electromagnetic Field Meas-
urements.
PB88-189337 800.690

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broad-Band Use, 100 kHz to 18 GHz.
PB88- 189659 800.691

Electromagnetic Fields Radiated from Electrostatic Dis-

charges; Theory and Experiment.
PB88-211149 800.699

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broadband Use, 100 kHz - 18 GHz.
PB88-2 17922 800.700

Automated System for Electromagnetic Field Generation
and Immunity Testing.

PB88-239447 800.706

Displacement Errors in Antenna Near-Field Measure-
ments and Their Effect on the Far Field.

PB89- 118954 800.629

Generation of Standard Electromagnetic Fields in a TEM
(Transverse Electromagnetic) Cell.

PB89-132104 800,799

Optically Linked Electric and Magnetic Field Sensor for

Poynting Vector Measurements in the Near Field of Radi-

ating Sources.
PB89- 132773 800.568

ELECTROMAGNETIC INTERACTIONS
Scattering of Polarized Photons by Protons,

PB89-1 22386 801.347

ELECTROMAGNETIC METROLOGY
Time-Domain System for Identification of the Natural

Resonant Frequencies of Aircraft Relevant to Electro-

magnetic Compatibility Testing,

PB88-1 64520 800.008

NBS (National Bureau of Standards) Measurement Serv-

ices: Traceable Frequency Calibrations: How to Use the

NBS Frequency Measurement System in the Calibration

Lab.

PB88- 168364 800.569

Free-Field Propagation of Localized Pulses.

PB88-1 75260 800.614

Observation of Microwave Cerenkov Radiation as a Dif-

fraction Pattern.

PB88- 175484 801.189

New Approach to Volumes Irradiated by Unknown
Sources.
PB88- 176466 800.683

Irregularity in Nb-Ti Filament Area and Electric Field

Versus Current Characteristics.

PB88- 176474 801,192

EMR (Electromagnetic Radiation) Test Facilities Evalua-

tion of Reverberating Chamber Located at RADC (Rome
Air Development Center), Griffiss AFB (Air Force Base),

Rome, New York,

PB88- 178827 800.623

Aircraft Field Degradation and Electromagnetic Compat-
ibility,

PB88- 183975 800,009

Photodiode Quantum Efficiency and Spectral Responsi-
vity Self-Calibration.

PB88-1 87505 800.641

Equivalent Flux Noise in a YBa2Cu30x rf SQUID (Super-

conducting Quantum Interference Device).

PB88-188529 800.648

Methodology for Standard Electromagnetic Field Meas-
urements.
PB88- 189337 800.690

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broad-Band Use, 100 kHz to 18 GHz.
PB88-1 89659 800.691

Lattice Approach to Complex Electromagnetic Environ-

ments.
PB88-193917 801.302

High-Frequency Errors of an Electric-Field Meter in Com-
plicated Environments.
PB88-1 93925 800.694

Power Quality Measurements: Bringing Order Out of

Chaos.
PB88- 194949 800.728

Broadband, Electric-Field Probe Using Resistively Ta-

pered Dipoles, 100 kHz - 18 GHz.
PB88- 194956 800.696

Current-Ripple Effect on Superconductive DC Critical

Current Measurements.
PB88-1 99088 801.224

Discharges at Extremely High Values of E/n and Low
Currents.

PB88-204581 801.187

Circular Array for Plane-Wave Synthesis,

PB88-204888 800.698

Electromagnetic Fields Radiated from Electrostatic Dis-

charges: Theory and Expenment.
PB88-211149 800.699
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Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broadband Use, 100 kHz - 18 GHz.
PB88-2 17922 800,700

Effect of a Large Rotating Scatterer in a Rectangular
Cavity,

PB88-225693 801.320

Near-Field Gain of a Horn and an Open-Ended Wave-
guide: Comparison between Theory and Experiment.
PB88-227764 800.624

Near-Field Gain of a Horn and an Open-Ended Wave-
guide: Comparison between Theorv and Experiment.

PB88-227806 800.625

Near-Field Gain of a Horn and an Open-Ended Wave-
guide: Comparison between Theory and Experiment.
PB88-227848 800,626

NBS (National Bureau of Standards) Initiatives in TlvlDE/

ATE (Test, tvleasurement, and Diagnostic Equipment/
Automatic Test Equipment) Diagnostics.

PB88-228127 800.702

Comparison between Near-Field Shielding-Effectiveness

Measurements Based on Coaxial Dipoles and on Electri-

cally Small Apertures.

PB88-238746 800.705

Automated System for Electromagnetic Field Generation
and Immunity Testing.

PB88-239447 800.706

High Frequency Electric Field Probe Development.
PB88-239454 800,707

Equivalent Circuit for Imperfect Transmission Line Con-
nectors.

PB88-239462 800.638

Determination of Scattering Parameters from Precision

Coaxial Air-Line Standards.
PB88-239470 800,645

Calculable, Transportable Audio-Frequency AC Refer-

ence Standard.
PB88-239553 800,636

Audio-Frequency Current-Comparator Power Bridge.

PB88-239561 800,709

Accurate RF Voltage tvleasurements Using a Sampling
Voltage Tracker.

PB88-239579 800.710

Understanding Reverberating Chambers as an Alternative

Facility for EtvIC Testing.

PB89-101489 800.714

Electromagnetic Scattering by Buried Objects of Low
Contrast.

PB89-101497 801.121

Josephson ac Voltmeter.

PB89-101505 800,715

Transverse Ivlagnetoresistance of Oxygen-Free Copper.
PB89-101513 801.017

Coil Parameter Influence on Eddy Current Probe Sensitiv-

ity.

PB89-101521 800.651

Three PC-Computer Programs for Antenna Calculations
Primarily for Use Below 1000 IvIHz.

PB89-107114 800,627

lulonopole Impedance and Gain tvleasurements on Finite

Ground Planes.

PB89-107122 800,628

Displacement Errors in Antenna Near-Field Measure-
ments and Their Effect on the Far Field.

PB89- 118954 800,629

Spherical Wave Operators and the Translation Formulas.
PB89-1 24978 801,270

10 V Round-Robin Test Conducted on a Solid-State DC
Voltage Standard.
PB89-126965 800,721

Generation of Standard Electromagnetic Fields in a TEM
(Transverse Electromagnetic) Cell.

PB89-132104 800,799

Optically Linked Electric and Magnetic Field Sensor for

Poynting Vector Measurements in the Near Field of Radi-
ating Sources.
PB89-1 32773 800,568

NBS (National Bureau of Standards) Calibration Proce-
dures for Honzontal Dipole Antennas (25 to 1000 MHz).
PB89-1 37699 800,630

ELECTROMAGNETIC RADIATION
EMR (Electromagnetic Radiation) Test Facilities Evalua-
tion of Reverberating Chamber Located at RADC (Rome
Air Development Center), Gritfiss AFB (Air Force Base),
Rome, New York,

PB88-1 78827 800,623

ELECTROMAGNETIC SCATTERING
Electromagnetic Scattering by Buried Objects of Low
Contrast.

PB89-101497 801,121

ELECTROMAGNETIC SHIELDING
Comparison between Near-Field Shielding-Effectiveness
Measurements Based on Coaxial Dipoles and on Electri-

cally Small Apertures.
PB88-238746 800,705

ELECTROMAGNETIC SUSCEPTIBILITY
Automated System for Electromagnetic Field Generation
and Immunity Testing.

PB88-239447 800,706

ELECTROMIGRATION
Electromigration Guidelines for (t sub 50) Measurements.

PB88- 189063 800.310

PB88-1 99054 800,669

Thermal Interactions between Electromigration Test
Structures.

PB88-200365 800,672

Statistics for Electromigration Testing.

PB88-228358 800,678

ELECTRON ABSORBED DOSE
Predicting Beta-Particle Response of Instruments from
Their Response to Monoenergetic Electrons.

PB88- 175344 801,096

ELECTRON ACCELERATORS
Injection Chicane of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack Microtron.

PB88-238555 801,326

Performance of the High Power RF System of the NBS
(National Bureau of Standards)-Los Alamos Racetrack
Microtron.

PB88-238563 801,327

Performance of Wire Scanner Beam Profile Monitors to

Determine the Emittance and Position of High Power CW
Electron Beams of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack.
PB88-238571 801,328

Performance of the 5 MeV Injector for the NBS (National

Bureau of Standards)-Los Alamos Racetrack Microtron.

PB88-238597 801,329

Orbit Reversing Magnets for the NBS (National Bureau of

Standards)-Los Alamos Racetrack Microtron.

PB88-238605 801.330

ELECTRON AFFINITY
Thermodynamic Properties of the Alkaline Earth Metal
Hydroxides (MOH). 1 . Literature Citations.

PB88-1 69867 800.259

Electron Affinity of MgCI.
PB88-230412 800.387

ELECTRON-ATOM COLLISIONS
Analysis of Collisional Alignment and Orientation Studied
by Scattering of Spin-Polarized Electrons from Laser Ex-

cited Atoms.
PB88-1 76896 800,288

Relativistic Effects in Electron-Atom Collisions.

PB88-1 77407 801,287

Spin-Exchange Cross Section for Electron Excitation of

Na 3s-3p Determined by a Novel Spectroscopic Tech-
nique.

PB89-107213 801,343

ELECTRON BEAM INJECTION
Injection Chicane of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack Microtron.

PB88-238555 801,326

ELECTRON BEAM MELTINGS
Acoustic Emission Studies of Electron Beam Melting and
Rapid Solidification.

PB89-101620 801,018

ELECTRON BEAM WELDING
High-Energy-Beam Welding of Type 316LN Stainless
Steel for Cryogenic Applications.

PB89-101661 800,984

ELECTRON BEAMS
Dosimetry for Industrial Radiation.

PB88-1 77530 801,099

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Material.

PB88- 194527 801,305

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Material (Summary Abstract).

PB88-237425 801.241

ELECTRON COLLISIONS
Collisional Electron Detachment Cross Section Measure-
ments for SF6(1-), SF5(1-) and F(l-) in SF6: Implications

for Interpretations of Existing Ion Transport and Break-
down Probability Data.

PB89- 132880 800.723

ELECTRON DIFFRACTION
Neutron and Electron Diffraction Study of

YBa2Cu2(2)Cul(0.77)Fe(0.23)O(7.13).
PB89-101430 800.407

ELECTRON ENERGY
Electronic Energy Levels of Small Polyatomic Transient
Molecules.
PB89-1 36345 800.483

ELECTRON EXCITATION
Simplified Models of Electron Excitation and Ionization at

Very High E/n.
PB88-1 89071 800.311

ELECTRON-ION COLLISIONS
Absolute Cross-Section Measurements for Electron-
Impact Ionization of Al(1 + ), Cd(1 + ), and Hg(1 + ).

PB88-1 87539 800,299

Distorted-Wave Calculations of the Electron-Impact Ioni-

zation of Highly Ionized Na-Like Ions.

PB8e-187588 800,301

Theoretical Calculations of Indirect Processes in Elec-
tron-Impact Ionization of Atomic Ions.

Double Auger Processes in the Electron-Impact Ioniza-

tion of Lithium-Like Ions.

PB88-189139 800,313

Resonances in Electron-Ion Collisions.

PB88-204920 801,314

Electron-Impact Excitation and Recombination into Excit-

ed States of Lithiumlike Ions.

PB89-101406 801,338

Resonances in Electron-Impact Single, Double, and
Thple Ionization of Heavy Metal Ions,

PB89-107171 801.341

Electron-Impact Excitation of the Resonance Transition in

Be(1+ ).

PB89-107189 801,342

Incident-Energy Dependence of Electron-Ion Collision

Cross Sections.
PB89-1 23277 801.349

ELECTRON MICROPROBE
Quantitative Compositional Mapping on an Electron Ml-
croprobe.
PB88-1 89998 800.166

ELECTRON MICROPROBE ANALYSIS
Digital X-ray Compositional Mapping with 'Standard Map'
Corrections for Wavelength Dispersive Spectrometer De-
focusing,

PB89-101463 800.185

Statistical Evaluation of Wavelength-Dispersive Digital

Compositional Mapping with the Electron Microprobe.
PB89-132815 800,197

ELECTRON MICROSCOPE
Development of an Automated Digital Image Acquisition

System for AEM (Analytical Electron Microscope).
PB88-193818 800,170

Novel Methods of Preparing Polymers for High Resolu-
tion Transmission Electron Microscopy.
PB88- 198049 801.033

ELECTRON MICROSCOPY
Advances in Microscopy: Scanning Tunneling and Elec-
tron Polarization Microscopy.
PB88- 176888 801.196

Scanning Electron Microscopy with Polarization Analysis
(SEMPA).
PB88-228200 801,234

Low-Accelerating-Voltage SEM (Scanning Electron Micro-

scope) Magnification Standard Prototype.

PB89-1 32732 800,885

Bright-Field Image Correction Using Various Image-Proc-
essing Tools.

PB89-1 37558 801,184

ELECTRON MULTIPLIERS
Spin Sensitivity of a Channel Electron Multiplier.

PB88-198916 801,308

ELECTRON PARAMAGNETIC RESONANCE
Flow ESR (Electron Spin Resonance) and Static Studies
of the Decomposition of Phenyl Substituted Ethanes.
PB88-174107 800.208

ELECTRON PROBE MICROANALYSIS
Wavelength - Dispersive Techniques for Compositional
Mapping in Electron - Probe Microanalysis.

PB88-182159 800158

ELECTRON PROBES
Quantitative Calculations for Compositional Mapping
Techniques in Electron Probe Microanalysis.

PB88-1 93834 800,171

ELECTRON SCATTERING
Electron Atom Collision Studies Using Optically State Se-
lected Beams; Superelastic Scattering (Abstract).

PB88-175187 801,279

Analysis of Collisional Alignment and Orientation Studied
by Scattering of Spin-Polarized Electrons from Laser Ex-

cited Atoms,
PB88- 176896 800.288

Modeling Single Arm Electron Scattering and Nucleon
Production from Nuclei by GeV Electrons.

PB89-1 18855 801,346

ELECTRON SPIN POLARIZATION
Scanning Electron Microscopy with Polarization Analysis

(SEMPA).
PB88-228200 801.234

Electron Spin Polarization Analyzers for Use with Syn-
chrotron Radiation.

PB88-228242 801,235

ELECTRON STIMULATED DESORPTION
Mechanisms and Applications of Electron Stimulated De-
sorption in Surface Science.
PB88-189170 800,315

ELECTRON TRANSFER
Halogenated Alkylperoxyl Radicals as Oxidants: Effects

of Solvents and of Substituents on Rates of Electron

Transfer.

PB89-1 23921 800,446

ELECTRON TRANSISTIONS
Rates and Mechanisms of Reduction of Trisphenanthro-

line-Fe(lll) by Various Radicals. Effects of Solvent.

PB88-1 74909 800.277
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ELECTROSTATIC ANALYZERS

ELECTRON TRANSITIONS
Photooxidation of Water Using Prussian Blue as Catalyst.

PB88- 174933 800,279

Wavelength and Lifetime Measurements on Intercombin-

ation Transitions in 12- to 14-Electron Ions of Zn.

PB88-204540 800,357

3p(6)3d(8)-3p(5)3d(9) Transitions in Ironlike Ions from
Ru(18+ ) to Gd(38+ ).

PB88-237409 801.324

Atomic Transitions in Finite-Bandwidth Squeezed Light.

PB89- 123848 801.353

ELECTRON TUNNELING
Electron Tunneling Measurements in LaSrCuO and
YBaCuO.
PB88-204433 801,226

Break Junctions 1

.

PB88-241849 801,246

Tunneling Splittings in the Water Dimer: Further Develop-
ment of the Theory.
PB89-101570 800,410

ELECTRON TUNNELING SPECTROSCOPY
Anomalous Behavior of Tunneling Contacts in Supercon-
ducting Perovskite Structures.

PB88-1 99070 801,223

ELECTRONIC FUNDS TRANSFER
Computer Science and Technology: Message Authentica-

tion Code (MAC) Validation System; Requirements and
Procedures.
PB88-223441 800,608

ELECTRONIC SECURITY
Data Encryption Standard. Category: ADP Operations,
Subcategory: Computer Security.

FIPS PUB 46-1 800,600

ELECTRONIC SPECTRA
Autodetachment Spectroscopy and Dynamics of

CH2CN(1-) and CD2CN(1-).
PB88-189816 800,324

ELECTRONIC STRUCTURE
Surface Electronic Structure and Chemisorption on Co-
rundum Transition-Metal Oxides: alpha-Fe203.
PB88-1 97983 800,343

Electronic Structure of the Icosahedral and Other Phases
of Aluminum-Manganese Alloys Studied by Soft-X-ray

Emission Spectroscopy.
PB88-238613 801,244

ELECTRONIC TECHNOLOGY
HardvKare Interpreter for Finite State Automata.
PATENT-4 764 863 800.574

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, April to June 1987, with 1988 CEEE Events Cal-
endar,

PB88-1 69990 800,682

Contact Resistance of AI-1 %Si-0.5%Cu and AI/TiW/PtSi
Metallization.

PB88- 174230 800,653

Pulse Waveform Standards for Electro-Optics.
PB88-1 75088 800,639

Hydrodynamic Carrier Transport in Semiconductors with
Multiple Band Minima.
PB88- 176789 800,654

Stable, High Quantum Efficiency, UV-Enhanced Silicon
Photodiodes by Arsenic Diffusion.

PB88-1 76797 800,640

Effect of Sintering on the Sheet Resistance Directly
Under an Aluminum/Silicon Ohmic Contact.
PB88- 176805 800,655

Weil-Defined Contacts Produce Accurate Spreading Re-
sistance Measurements.
PBe8-1 76821 800,656

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, July to
September 1987, with 1988 CEEE Events Calendar,
PB88- 183991 800,686

Free Carrier Absorption and Interstitial Oxygen Measure-
ments.
PB88-1 87497 801,204

Electrical Performance Tests for True-RMS Voltmeters,
PB88-1 92455 800,631

Possible Design for Electric-Field-Strength Probes for Mil-
limeter Waves,
PB88-1 93321 800,692

Concepts for ATE Systems Calibration: Transport Stand-
ards to Achieve Traceability to National Standards.
PB88- 193933 800,695

NMOS Test Chip for Instruction in Semiconductor Param-
eter Measurements.
PB88-1 94352 800,659

Silicon Quality Versus Thickness for Novel Silicon on
Boron Phosphide SOI (Silicon on Insulator) Process.
PB88-1 94360 800,660

Measurements for Accurate MOS Transistor Simulation,
PB88-1 94378 800,661

Test Structures and Expert Systems for Process Control.
PB88-194386 800,662

Limitations of Isotropic Theory of Band-Gap Narrowing in

Si and GaAs Devices.

PB88-1 94394 800,663

Two-Dimensional Modeling of Channel Hot-Electron Ef-

fects in Silicon MOSFETs.
PB88-1 94535 800,664

Using Silicon Device Modeling Techniques for GaAs De-
vices.

PB88-1 94543 800.665

Laser Probing of Gallium Spin Orbit State Desorption and
Scattering from Silicon (100) Surfaces.
PB88-195136 800,341

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-

grams, July to September 1987,
PB88-1 96530 800,697

Specific Contact Resistivity of Metal-Semiconductor Con-
tacts - A New, Accurate Method Linked to Spreading Re-
sistance.

PB88-193015 800,666

Acoustic Emission Thermal Shock Test for Hybhd Micro-
circuit Packages,
PB88-1 98023 800,667

Acoustic Emission Test for Microelectronic Tape Auto-
mated Bonding.
PB88- 198031 800,668

Electromigration Guidelines for (t sub 50) Measurements.
PB88- 199054 800,669

Physics for Models of Gallium Arsenide Devices.
PB88-1 99062 801.222

Anomalous Behavior of Tunneling Contacts in Supercon-
ducting Perovskite Structures.

PB88-1 99070 801.223

Calibration of Infrared Absorption Measurements of Inter-

stitial Oxygen Concentration in Silicon.

PB88-200332 800,173

Microelectronic Test Structure for Thickness Determina-
tion of Homogeneous Conducting Thin Films in VLSI
(Very Large-Scale Intergration) Processing.
PB88-200357 800.671

Thermal Interactions between Electromigration Test
Structures.

PB88-200365 800,672

Test Circuit Structures for Characterizing the Effects of

Localized Hot-Carrier-Induced Charge in VLSI (Very
Large-Scale Integration) Switching Circuits.

PB88-200373 800,673

Surge-Protective Devices.
PB88-217286 800,633

Superconducting Analog Track-and-Hold Circuit.

PB88-217690 800,634

NBS (National Bureau of Standards) Measurement Serv-
ices: NBS Phase Angle Calibration Services.
PB88-225636 800,701

ASTM (American Society for Testing and Materials) and
SEMI Standards for the Semiconductor Industry.

PB88-227772 800.675

New Method for Measuring the Stochastic Properties of

Corona and Partial Discharge Pulses.

PB88-228135 800,703

CMOS Process Monitor.
PB88-228309 800,676

Steady-State Model for the Insulated Gate Bipolar Tran-
sistor.

PB88-228341 800,677

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, October
to December 1987 with 1988 CEEE Events Calendar,
PB88-232913 800,704

International Comparison of Power Meter Calibrations
Conducted in 1987.
PB88-239546 800, 708

Transfer of F(l-) in the Reaction of SF6(1-) with S0F4:
Implications for SOF4 Production in Corona Discharges.
PB88-239595 800,404

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covenng Center Pro-
grams, October to December 1987, with 1988 CEEE
Events Calendar,
PB88-243167 800,711

Improvement in the Reliability of Standard Cell Enclo-
sures,

PB88-246715 800,712

Valence-Band Effective Masses of GaAs.
PB89-101299 801,247

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, January
to March 1988 with 1988 CEEE Events Calendar,
PB89-1 03683 800,716

Optical Microscope Imaging Lines Patterned in Thick
Layers with Variable Edge Geometry: Theory.
PB89-1 07098 801.177

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, January to March 1988 with 1988 CEEE Events
Calendar,
PB89-1 07700 800.717

Calculation of Confidence Intervals lor High-Voltage Im-
pulse Reconstruction.

PB89-1 18962 800. 718

Analytic Representation of the Silicon Absorption Coetfi-

cent in the Indirect Transition Region.
PB89-1 19234 800.431

Emission Spectra of an Azide Photoresist Initiator and
Exposure Reciprocity.

PB89-1 19242 800,432

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, April to

June 1988, with 1988 CEEE Events Calendar,
PB89-123137 800,719

Tigers or Pussycats: Does Distance Make the Difference.
PB89-124101 800.720

Influence of Electrical Fields on Diffusion of Donors and
Acceptors in Semiconductor Junctions.
PB89-127195 800.679

Research for Electric Energy Systems: An Annual Report
(1987),

PB89-1 32310 800.722

Collisional Electron Detachment Cross Section Measure-
ments for SF6(1-), SF5(1-) and F(l-) in SF6: Implications
for Interpretations of Existing Ion Transport and Break-
down Probability Data.
PB89-132880 800,723

Stochastic Properties of Negative Corona (Trichel) Pulses
in SF6/02 Mixtures.

PB89-1 32898 800.724

Electrical Fast Transient Tests: Applications and Limita-

tions.

PB89-1 32906 800.729

Application of Semiconductor Diode Lasers to Probe
Photodissociation Dynamics.
PB89-1 32922 800.255

Standard Reference Materials: Preparation and Certifica-

tion of SRM-2530, Ellipsometric Parameters Delta and
Psi and Derived Thickness and Refractive Index of a Sili-

con Dioxide Layer on Silicon.

PB89-1 33573 800.949

Center for Electronics and Electrical Engineenng Techni-
cal Publication Announcements Covering Center Pro-
grams, April to June 1988, with 1988 CEEE Events Cal-
endar,

PB89- 136311 800,725

ELECTRONICS
Center for Electronics and Electhcal Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, April to June 1987, with 1988 CEEE Events Cal-
endar,

PB88-1 69990 800.682

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, July to

September 1987, with 1988 CEEE Events Calendar,
PB88- 1 8399 1 800, 686

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-

grams, July to September 1987,
PB88-1 96530 800,697

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, October
to December 1987 with 1988 CEEE Events Calendar,
PB88-232913 800,704

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, October to December 1987, with 1988 CEEE
Events Calendar,
PB88-243167 800,711

Center for Electronics and Electrical Engineenng Techni-
cal Progress Bulletin Covering Center Programs, January
to March 1988 with 1988 CEEE Events Calendar,
PB89-1 03683 800,716

Center for Electronics and Electhcal Engineering Techni-
cal Publication Announcements Covering Center Pro-

grams, January to March 1988 with 1988 CEEE Events
Calendar,

PB89-107700 800,717

Center for Electronics and Electhcal Engineering Techni-
cal Progress Bulletin Covenng Center Programs, AphI to

June 1988, with 1988 CEEE Events Calendar,
PBe9-123137 800.719

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, April to June 1988, with 1988 CEEE Events Cal-

endar,

PB89-136311 800.725

ELECTROOPTICS
Pulse Waveform Standards for Electro-Optics.

PB88-1 75088 800,639

ELECTROPHORESIS
Characterization of Biological Macromolecules by Electro-

phoresis and Neutron Activation.

PB88-1 76458 800.058

ELECTROPRODUCTION
Modeling Single Arm Electron Scattering and Nucleon
Production from Nuclei by GeV Electrons.
PB89- 118855 801,346

ELECTROSTATIC ANALYZERS
Construction of an Ellipsoidal Mirror Analyzer for Ion De-
tection.

PB8e-217310 801315
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ELECTROSTATIC DISCHARGES
Electromagnetic Fields Radiated from Electrostatic DIs-

ctiarges: Theory and Experiment.

PB88-211149 800,699

ELLIPSOMETERS
Standard Reference Materials: Preparation and Certifica-

tion of SRIvl-2530, Elllpsometric Parameters Delta and
PsI and Derived Thickness and Refractive Index of a Sili-

con Dioxide Layer on Silicon.

PB89-1 33573 800,949

ELLIPTIC DIFFERENTIAL EQUATIONS
Languages and Software Parts for Elliptic Boundary-
Value Problems.
PB89-137608 801.046

ELLIPTICAL GALAXIES
l^ass Distributions in Elliptical Galaxies at Large Radii.

PB88- 189097 800.022

EMISSION SPECTRA
Al L2,3 and Ug Double-lonlzation Emission Spectra of

Dilute Al in Mg Alloys.

PB88-217815 801.014

Emission Spectra of an Azide Photoresist Initiator and
Exposure Reciprocity.

PB89-1 19242 800.432

EMISSION SPECTROMETRY
Determination of Phosphorus In Copper-Based Alloys

Using Ion-Exchange Chromatography and Direct-Current

Plasma Emission Spectrometry.
PB88-1 76433 800,152

EMISSION SPECTROSCOPY
Rotationally Resolved Product States of Polyatomic Pho-
tofragmentation by Time-Resolved FTIR Emission: HF
Elimination from 1, 1-CH2CC1F at 193 mm.
PB88-227673 800,381

High Efficiency Soft X-ray Emission Spectrometer for Use
with Synchrotron Radiation Excitation.

PB89-1 24820 800,453

EMULSION LIQUID MEMBRANES
Amine Phase Partitioning Using Emulsion Liquid li^em-

branes.
PB89-1 23897 800.443

ENCLOSURES
Improvement in the Reliability of Standard Cell Enclo-

p'b88-246715 800,712

END EFFECTORS
Robot End Effector.

PATENT-4 765 668 800,890

ENERGETIC PARTICLES
Pitch-Angle Anisotropy of Low-Energy Ions at Interplan-

etary Shocks.
PB88-1 89089 800,021

ENERGY
Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Bureau of

Standards. Status Report October 1987.
PB88-1 64496 800,750

Energy Related Inventions Program; A Joint Program of

the Department of Energy and the National Institute of

Standards and Technology. Status Report October 1 988,
PB89-141154 800,754

ENERGY BANDS
Limitations of Isotropic Theory of Band-Gap Narrowing in

SI and GaAs Devices.

PB88- 194394 800,663

ENERGY CONSERVATION
Comparison of Direct Digital Control and Pneumatic Con-
trol Systems In a Large Office Building,

PB88-215470 800,085

Effect of Wall Mass on the Peak Sensible Heating and
Cooling Loads of a Single-Family Residence,
PB89- 114037 800,751

Effect of Thermal Mass on Night Temperature Setback
Savings.

PB89- 123269 800,752

Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Institute of

Standards and Technology. Status Report October 1 988,
PB89-141154 800,754

ENERGY CONSERVATION & PRODUCTION
Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Bureau of

Standards. Status Report October 1987.
PB88- 164496 800,750

Off-Cycle Energy Loss Measuring Methods for Vented
Heating Equipment.
PB88- 175435 800,740

Wind and Seismic Effects. Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Natu-
ral Resources (19th) Held at Tsukuba, Japan on May 12-

15, 1987.
PB88-1 83983 800.135

Ettringite: A New Material for Thermal Energy Storage.
PB88- 194071 800,748

ENERGY CONVERSION
Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Institute of

Standards and Technology. Status Report October 1 988,

PB89-141154 800.754

ENERGY EFFICIENCY
Interaction of Lighting, Heating and Cooling Systems in

Buildings. Interim Report,

PB89- 136295 800.088

ENERGY LEVELS
Spectra and Energy Levels of Ions in the Zinc Isoelec-

tronic Sequence from Rb VIII to Mo XIII.

PB88-1 77431 800,296

ENERGY MANAGEMENT
Comparison of Direct Digital Control and Pneumatic Con-
trol Systems in a Large Office Building,

PB88-2 15470 800.085

Application Layer Communication Protocols for Building

Energy Management and Control Systems.
PB89- 126999 800.612

ENERGY POOLING
Collislonal Energy Pooling for Sr((5 sup 3)(P sub J)) +
Sr((5 sup 3)(P sup J'))-> Sr((6 sup 3,1)S) + Sr((5 sup
1)S).

PB89-123715 800.437

ENERGY TRANSFER
V-> R,T Energy Transfer Processes in Vibrationally Ex-

cited Pentafluorobenzene Using a Hg Tracer Absorption
Method.
PB88-1 98957 800.347

Collislonal Transfer within the Sr ((5 sup 3)(P sub J, sup

0)) Multiplet Due to Nearly Adiabatic Collisions with

Noble Gases.
PB88-217989 800,376

Journal of Research of the National Institute of Stand-
ards and Technology. Volume 93, Number 6, November-
December 1988. .

PB89-1 33367 801,067

Kinetic Studies Using a Highly Sensitive Microphone De-
tector,

PB89-133375 801,363

ENGINEERING
Plan lor a Design Study for a National Earthquake Engi-

neering Experimental Facility,

PB89-114714 801,117

Integration of Analysis and Databases for Engineering
Decision Making.
PB89-127120 800.840

ENGINEERING/PRODUCT/INFORMATION STANDARDS
KWIC (Key-Word-ln-Context) Index of U.S. Voluntary En-
gineering Standards.
PB88-1 45560 800,868

Review of U.S. Participation in International Standards
Activities,

PB88-164165 800.144

Ouality Statements in ASTM (American Society for Test-

ing and Materials) Standard Specifications.

PB88-1 76623 800.812

Directory of Federal Government Certification Programs
(for Products and Services).

PB88-201512 800,007

Summary of the New European Community Approach to

Standards Development,
PB88-229489 800. 146

ABC's of Certification Activities in the United States.

PB88-239793 800, 143

DoD (Department of Defense) and NBS (National Bureau
of Standards) Plan Laboratory Accreditation Experiment.
PB89-118913 800,793

National Voluntary Laboratory Accreditation Program.
PB89- 119762 800.795

20 Years of Standards Information.

PB89-124812 800,826

Importance of Selecting a Qualified Testing Laboratory.
PB89-127187 800,525

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted
by the 73rd National Conference on Weights and Meas-
ures, 1988 (1989 Edition),

PB89-129134 800,881

Uniform Laws and Regulations as Adopted by the Nation-

al Conference on Weights and Measures (73rd), 1988.
PB89-1 29563 800.882

Checking the Net Contents of Packaged Goods.
PB89-1 32575 800.142

National Conference on Weights and Measures (73rd),

1988,
PB89-133516 800.818

ENGINEERING STANDARDS
Structural Standards Activities: ACI, ASCE, ASTM, and
NBS.
PB89-1 18848 800,100

ENTHALPY
Relative Thermochemlcal Stabilllies and Reactivities of

Benzo(A)pyrene and Selected Isomers.

PB89-1 18905 800,424

ENVIRONMENTAL ENGINEERING
Comparison of Direct Digital Control and Pneumatic Con-
trol Systems in a Large Office Building,

PB88-215470 800,085

Simplified Model for Predicting Cumulative Sensible Cool-

ing Loads.

PB88-238621 800,087

ENVIRONMENTAL SAMPLES
Progress in Environmental Specimen Banking.
PB88-219951 800,770

ENVIRONMENTAL SENSITIVITY
Customized Force Calibration: Matching Laboratory Tests
to Field Conditions.

PB88-1 77480 801,269

ENVIRONMENTAL STUDIES: POLLUTION MEASUREMENT
GATT Standards Code Activities of the National Bureau
of Standards, 1987,
PB88-201611 800,145

Microbial Intervention in Trace Element Containing Indus-
trial Process Streams and Waste Products.
PB89- 127070 800,766

Directory of Organizations and Standards That Affect the
Movement of Telecommunications Information for Ten
Pacific Rim Countnes,
PB89-141121 800,573

ENVIRONMENTAL SURVEYS
Assessment of Measurement Uncertainty: Designs for

Two Heteroscedastic Error Components.
PB88- 194006 800,769

Evaluation of the Working Environment at Selected U.S.
Army Field Stations: Suggestions for Improvement,
PB89- 107684 800,006

Analysis of Work Environment Data from Three Army
Field Stations,

PB89-126619 801,111

ENVIRONMENTAL TRANSPORT
Progress Toward a General Analytical Method for Pre-

dicting Indoor Air Pollution in Buildings: Indoor Air Quality
Modeling Phase 3 Report,
PB88-236716 800.762

ENZYMES
Strategy for Making Enzyme Reference Materials Avail-

able.

PB88-1 93743 801.055

ENZYMOLOGY
Overview of a National Reference System.
PB88-194022 801.056

EPITAXIAL GROWTH
Nucleation and Epitaxial Growth of Cr Crystals on
Stepped W Surfaces with Low-Index Facets.

PB88-189162 801.007

EPITAXY
X-ray Photoelectron Forward Scattering Studies of Epi-

taxial Overlayers and Sandwich Structures of Au and Ag
on Ni(IOO).

PB88-237441 801,243

Chemisorption and Rotational Epitaxy of Lithium on
Ru(OOI).
PB89-1 27047 800,472

EPOXY
Epoxy Network Structure (III). Neutron-Scattering Study
of Epoxies.

PB88-189907 800,496

EPOXY RESINS
Fluorescence Monitoring of Viscosity and Chemical
Changes during Polymerization.

PB88-1 94402 800,498

Network Structure in Epoxies. 5. Deformation Mechanism
in Epoxies.

PB88-1 95094 800,340

Epoxy Network Structure. 4. A Neutron Scattering Study
of Epoxies Swollen in a Deuteriated Solvent.

PB88-1 98924 800,499

EPSILON AURIGAE STARS
Epsilon Aurigae in an Evolutionary Context.

PB88- 193727 800,025

EQUATIONS OF STATE
Equation of State for Stellar Envelopes. 1 . An Occupation
Probability Formalism for the Truncation of Internal Parti-

tion Functions.

PB89-123681 800,045

Equation of State for Stellar Envelopes. 2. Algorithm and
Selected Results.

PB89- 123699 800,046

Equation of State for Stellar Envelopes. 3. Thermody-
namic Quantities.

PB89- 123707 800,047

EQUIVALENT CIRCUITS
Equivalent Circuit for Imperfect Transmission Line Con-
nectors.

PB88-239462 800,638

ERBIUM
Photoabsorption by the 3d Shell in Ce, Pr, Ho, and Er:

Observations and Calculations.

PB88-1 75674 801,282

ERBIUM BARIUM CUPRATES
Magnetic Fluctuations and Two-Dlmensional Ordering in

ErBa2Cu307.
PB88-189303 801,208

ERROR DETECTION CODES
Error Prevention and Detection in Data Preparation for

the Vertical Workstation Milling Machine in the Automat-
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FIR ABSORPTION

ed Manufacturing Research Facility at the National

Bureau of Standards,

PB88- 164256 800,843

ESDIAD METHOD
Recent Advances Using ESDIAD (Electron Stimulated

Desorption Ion Angular Distributions): Applications to Sur-

face Chemistry.
PB88-189147 800,314

ETHYL BENZENE
Aqueous Solubilities and Enthalpies of Solution of n-AI-

kylbenzenes,
PB88-174016 800.237

Ethylbenzene Pyrolysis: Benzyl C--C or C--H Bond Ho-
molysis.

PB88-174115 800,266

Single Pulse Shock Tube Studies on the Stability of Aro-

matic Compounds.
PB88- 193941 800,332

ETHYLENE
Thermophoretic Sampling and Soot Aerosol Dynamics of

an Ethene Diffusion Flame.

PB88-164041 800,530

ETHYLENE GLYCOL
Characterization of Potential Thermal Degradation Prod-

ucts from the Reactions of Aqueous Ethylene Glycol or

Propylene Glycol Solutions with Copper Metal.

PB89- 123228 800.434

ETHYLENE/TETRACYANO
Addition and Cycloaddition Reactions of Tetracyanoethy-

lene (TCNE) in Organic Chemistry.

PB89-127138 800.235

ETTRINGITE
Ettringite: A New Material for Thermal Energy Storage.

PB88-1 94071 800,748

EUROPEAN ECONOMIC COMMUNITY
Summary of the New European Community Approach to

Standards Development,
PB88-2294B9 800. 146

EVALUATION
Proceedings of the Conference on Accreditation of Con-
struction Materials Testing Laboratories Held at Gaithers-

burg, Maryland on May 14-15, 1986.
PB88-1 68596 800521

EXECUTION CONTROL SYSTEM
Implementation of the Execution Control System of the
Inspection Workstation,
PB88-217245 800.874

EXPERT SYSTEMS
Prototype Expert System: An Automated Advisor to

Select Data Sources from Chemical Information Data-
bases,
PB88-164173 800,257

Process Reasoning.
PB88-1 89287 800,069

Developmental Expert System for Test Structure Data
Evaluation.

PB88-200340 800,670

EXPORTS
Benchmarks to Supplant Export 'FPDR' (Floating Point

Data Rate) Calculations,

PB88-222864 800,607

Performance Evaluation and Analytic Modeling of

Shared-Memory Computers,
PB89-1 13542 800,577

EXTRACELLULAR FLUID
Extracellular Potassium Concentrations in Human Dental
Plaque Fluid Recovered from Single Sites.

PB88-238852 801,088

Buffer Capacity of Single-Site, Resting, Human Dental-
Plaque Fluid.

PB88-238860 801,089

Determination of Extracellular Fluid Volume in Whole
Dental Plaque Using Potassium- or Chloride-Selective
Micro-Electrodes.
PB88-238878 801,090

FACE CENTERED CUBIC LATTICES
Calculation of Phase Diagrams of Some Oxide Systems
Using the Cluster Variation Method.
PB89- 123988 800,945

FACTORY AUTOMATION
Data Execution Module of the Vertical Workstation of the
Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards,
PB88-1 69875 800,906

User-Level Shared Variables.

PB88- 173984 800,844

Development of a Cleaning and Deburring Workstation
for the AMRF (Automated Manufacturing Research Facili-

ty).

PB88- 194279 800.899

Architecture for Intelligent Manufacturing Control.
PB88-194410 800,900

Vertical Workstation's Equipment Controllers of the Auto-
mated Manufacturing Research Facility at the National
Bureau of Standards,
PB88-217211 800,850

FAILURE
Dental Composites: Strength Properties via Weibull Sta-
tistics.

PB89-1 33003 800.067

FAILURE ANALYSIS
Relating Creep and Creep Rupture in PMMA (Polymethyl-

methacrylate) Using a Reduced Variable Approach.
PB89- 126742 801.037

Failure Analysis of an Amine-Absorber Pressure Vessel.

PB89-126783 800,241

Observations of Hydrogen Damage in a Failed Pressure
Vessel.

PB89-126809 800.242

FAILURE STRESSES
Non-Normal Distribution of Failure Stresses in a Porce-
lain-to-Metal Systems Evaluation.

PB88-228218 801,086

FAR INFRARED
Far-Infrared Spectrum and Ground State Constants of

Methyl Amine.
PB88- 176540 800153

Frequency Measurement of the K= 6 Asymmetry Split-

tings in CH30H(1).
PB88-1 88461 800,161

FAR ULTRAVIOLET RADIATION
Radiometric Calibrations of Portable Sources in the
Vacuum Ultraviolet,

PB88-169743 801.151

FAST FOURIER TRANSFORMATIONS
Multiprocessor FFT (Fast Fourier Transform) Methods.
PBB9- 124945 801.044

FATIGUE (MATERIALS)
Fatigue of a Rubber Tank Track Compound under Ten-
sile Loading.
PB88-228176 800,974

Fatigue Crack Growrth Analysis Under Sea-Wave Load-
ing.

PB88-238647 800,998

Role of Hydrogen in Corrosion Fatigue of High Purity Al-

Zn-Mg Exposed to Water Vapor.
PB89-1 27005 801,023

FEATURE BASED REPRESENTATION
Model-Based Strategies for High-Level Robot Vision.

PB88-1 75278 800,892

FEDERAL GOVERNMENT CERTIFICATION
Directory of Federal Government Certification Programs
(for Products and Services).

PB88-201512 800.007

FEDERAL INFORMATION PROCESSING STANDARDS
Data Encryption Standard. Category: ADP Operations,
Subcategory: Computer Security.

FIPS PUB 46-1 800.600

Representations of Local Time of Day for Information

Interchange.

FIPS PUB 58-1 800,601

BASIC. Category: Software Standard. Subcategory: Pro-

gramming Language.
FIPS PUB 68-2 800,602

Intelligent Peripheral Interface (IPI). Category: Hardware
Standard, Subcategory: Interface.

FIPS PUB 130 800,596

Small Computer System Interface (SCSI). Category:
Hardware Standard, Subcategory: Interface.

FIPS PUB 131 800,597

Guideline for Software Verification and Validation Plans.

Category: Software. Subcategory: Validation, Verification,

and Testing.

FIPS PUB 132. 800598

Technical Overview of the Information Resource Diction-

ary System (Second Edition),

PB88-163779 800,603

Computer Science and Technology: Guide to Information

Resource Dictionary System Applications: General Con-
cepts and Strategic Systems Planning.

PB88-219944 800.822

Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and
Procedures.
PB88-223441 800.608

FEDERAL INFORMATION RESOURCES MANAGEMENT
Computer Science and Technology: Data Administration:

Management and Practice. Proceedings of the First

DAMA (Data Administration Management Association)

Symposium.
PB89-1 33557 800,824

FERRIMAGNETIC MATERIALS
Effects of Random Field Interactions in Amorphous Rare
Earth Alloys.

PB88-1 89295 801,207

FERROELECTRIC MATERIALS
Short Range Transducer Applications of Ferroelectric

Polymers.
PB88-175732 800,647

Structure, Morphology, and Models of Polymer Ferroelec-
trics.

PB88-175740 801,026

FERROMAGNETIC MATERIALS
Magnetic Properties of Amorphous Metals.

PB88-194238 801,216

Reply to Comment on 'Small-Angle Neutron Scattering
Evidence for the Absence of Long-Range Magnetic Order
in Amorphous Fe91 Zr9.'

PB89-127013 800.470

FIBER OPTICS
Optical Waveguides with Liquid Core in Spectrophoto-
metry.

PB88-177506 800.012

Optical Communication.
PB89-1 19275 800,566

FDDI (Fiber Distributed Data Link) Optical Data Link.

PB89-1 24937 800,567

Technical Digest-Symposium on Optical Fiber Measure-
ments, 1988,
PB89-1 29555 801.183

FIBER REINFORCED
Technique for Measuring Stresses Which Occur during
Sintering of a Fiber-Reinforced Ceramic Composite.
PB88-177613 800.961

FIBERS
Novel Methods of Preparing Polymers for High Resolu-
tion Transmission Electron Microscopy.
PB88- 198049 801.033

FICKIAN DIFFUSION
Theoretical and Computational Aspects of Migration of

Package Components to Food.
PB88-200282 800,014

FIELD EFFECT TRANSISTORS
Hydrodynamic Carrier Transport in Semiconductors with

Multiple Band Minima.
PB88-1 76789 800.654

Measurements for Accurate MOS Transistor Simulation.

PB88-1 94378 800,661

Two-Dimensional Modeling of Channel Hot-Electron Ef-

fects in Silicon MOSFETs.
PB88-1 94535 800,664

Using Silicon Device Modeling Techniques for GaAs De-

PB88- 194543 800.665

FIELD ELECTRON MICROSCOPY
Field Emission Microscopy - Trends and Perspectives.

PB88-1 76755 800.287

FIELD ION MICROSCOPY
Field Emission Microscopy - Trends and Perspectives.
PB88-1 76755 800.287

FILM DOSIMETERS
Thin Film Recording Medium for Use in Food Irradiation.

PB88-189196 800.013

FILM RESISTORS
Thin-File Cryogenic Resistors from Aluminum Alloys.

PB88-175146 800,646

FILM THICKNESS
Microelectronic Test Structure for Thickness Determina-
tion of Homogeneous Conducting Thin Films in VLSI
(Very Large-Scale Intergration) Processing.
PB88-200357 800,671

FILMS
Argon Sputtehng Analysis of the Growing Surface of Hy-
drogenated Amorphous Silicon Films.

PB89-107205 800.957

FILTERED PARTICLE TESTING
Proceedings of the Symposium on Gaseous and Vapor-
ous Removal Equipment Test Methods Held at the Na-
tional Bureau of Standards on September 2, 1986,
PB88-1 92430 800.240

FILTERS
Development of NBS (National Bureau of Standards)
Thin Glass Films for X-ray Fluorescence Spectrometry.
PB88-1 75070 800. 147

Two Dimensional Top Hat Filter for Extracting Spots and
Spheres from Digital Images.
PB89- 123368 800,637

FINANCE
Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and
Procedures.
PB88-223441 800.608

FINGERPRINT CLASSIFICATIONS
Automated Fingerprint Identification Standard and Per-

formance Benchmarks.
PB88-238704 800.616

FINGERPRINTS
Topological Coding of Single Fingerprints for Automated
Comparison.
PB88-194311 801.372

FINITE GROUND PLANE
Monopole Impedance and Gain Measurements on Finite

Ground Planes.

PB89-107122 800,628

FINITE LIGHT PULSES
Free-Field Propagation of Localized Pulses.

PB88- 175260 800,614

FINITE STATE MACHINES
Hardware Interpreter for Finite Slate Automata.
PATENT-4 764 863 800.574

FIR ABSORPTION
Molecular Dynamics Study of Intercollisional Interference
in Collision-Induced Absorption in Compressed Fluids.
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PB88-1 78504 800.218

FIRE ALARM SYSTEMS
Use of Computer Fire Models for Analyzing Thermal De-
tector Spacing.
PB89-101646 800.099

FIRE DETECTION SYSTEMS
Spacecraft Fire Detection and Extinguishment: A Bibliog-

raphy.

PB88-1 78553 801.364

Use of Computer Fire Models for Analyzing Thermal De-
tector Spacing.
PB89-101646 800,099

FIRE EXTINGUISHING AGENTS
Water Spray Suppression of Fully-Developed Wood Crib

Fires in a Compartment,
PB88-232871 800.137

FIRE FIGHTERS
Protecting Fire Fighters Exposed in Room Fires: Compar-
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Implementation of the Inspection Workstation Controller,

PB89-1 07676 800.879

INSPECTION WORKSTATIONS
Inventory of Equipment in the Inspection Workstation,
PB88-217229 800,873

Implementation of the Execution Control System of the
Inspection Workstation,
PB88-217245 800,874

Recommended Technical Specifications for Procurement
of Commercially Available Systems for the Inspection
Workstation,
PB88-222849 800,876

INSTRUMENT CALIBRATION
NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of Beta-Particle Radiation Instrumenta-
tion and Sources.
PB88-201579 801.100

INSTRUMENTATION & EXPERIMENTAL METHODS
High Pressure Process for Producing Transformation
Tougtiened Ceramics,
PATENT-4 771 022 800,921

Process for Producing Icosahedral Materials.

NBS (National Bureau of Standards) Scale of Spectral Ir-

radiance,

PB88-169735 801,150

Accuracy of Low Flow Rate Gas Calibrations at the Na-
tional Bureau of Standards.
PB88- 173968 800,774

Laser-Cooling and Trapping Neutral Atoms.
PB88-175112 801,276

Electromagnetic Trapping of Neutral Atoms.
PB88-175138 801.278

Short Range Transducer Applications of Ferroelectric

Polymers.
PB88-1 75732 800,647

X-ray Monochromator Crystal Which Detects the Bragg
Condition.

PB88- 176771 801.284

Advances in Microscopy: Scanning Tunneling and Elec-
tron Polarization Microscopy.
PB88-1 76888 801.196

Asymmetric Crystal Topography with X-ray Image Magni-
fication.

PB88-1 77647 801.199

Acoustic Emission Sensors and Their Calibration.

PB88-1 78520 800.806

Multijunction Thermal Converters as the NBS (National

Bureau of Standards) Primary AC-DC Transfer Standards
for AC Current and Voltage Measurements.
PB88- 187653 800.687

Calibration of the NBS (National Bureau of Standards)
Calibrated Hot Box.
PB88- 189584 800.080

Microradiography with an X-ray Image Magnifier: Applica-
tion to Dental Hard Tissue.

PB88- 189956 801.084

Measurements of Roughness of Very Smooth Surfaces.
PB88-1 89972 801.164

Ultra-Sensitive Laser Isotope Analysis of Krypton in an
Ion Storage Ring.

PB88-1 92299 800.328

Development of an Intensified Digital Line Camera
System for Real-Time Line Measurements in Turbulent
Flows.
PB88-193883 801,135

Fluorescence Monitoring of Viscosity and Chemical
Changes during Polymerization.

PB88- 194402 800.498

Method for Making Low-Resistivity Contacts to High Tc
Superconductors.
PB88-1 94428 801.219

Factors Affecting the Precision of Gas Operated Piston

Gages at the Part Per Million Level.

PB88-1 94493 800.783

Dark-Field Microscopy of Transparent Objects with a
Bright-Field Objective.

PB88- 198866 801.169

Safety Color Appearance Under Different llluminants.

PB88-205273 801,171

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of X-ray and Gamma-ray Measuring In-

struments.

PB88-2 11826 800,177

Construction of an Ellipsoidal Mirror Analyzer for Ion De-
tection.

PB88-217310 801.315

Area Detectors for X-ray Spectroscopy.
PB88-217708 801.318

Apparatus Design for Glow-Discharge a-Si:H Film-Deposi-
tion.

PB88-217971 801.233

Scanning Electron Microscopy with Polarization Analysis
(SEMPA).
PB88-228200 801.234

Effect of Oxygen Annealing on Low-Resistivity Contacts
for High-T (sub c) Superconductors.
PB88-228283 801,236

Modified Digital PID (Proportional-lntegral-Derivative)

Temperature Controller for Thermal Properties Measure-
ments.
PB88-238514 800.786

Thermocouple Device for Determination of Average Sur-

face Temperature.
PB88-238522 800,787

PIN Diode Detectors for Synchrotron X-rays.

PB88-238654 801,331

Condensation Method for Humidity Measurement in the

UMR (University of Missouri-Rolla) Cloud Simulation
Chamber,
PB8B-246749 800,055

High Fidelity Piezoelecthc Tangential Displacement
Transducer for Acoustic Emission.
PB89-101398 800,650

Surge Testing: Don't Kid Yourself, Don't Kill Yourself.

PBe9-101455 800.713
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Acoustic Emission Studies of Electron Beam Melting and PB88-1 93826
Rapid Solidification.

PB89-101620 801,018

Halogenated Polymeric Humidity Sensors.

PB89- 118871 801,036

Solar Collector Durability Evaluation by Stagnation Tem-
perature Measurements.
PB89- 123244 800,756

Strain-Controlled Torsional Test Metfiod for Screening

tfie Performance of Composite Materials at Cryogenic

Temperatures.
PB89-123343 801.124

High Efficiency Soft X-ray Emission Spectrometer for Use
with Synchrotron Radiation Excitation.

PB89- 124820 800,453

Laboratory Applications of the Vortex Tube.
PB89-1 24846 800,515

800,331

Versatile Experimental Low-Power 4 K Cryocooler.

PB89-1 25009 800,918

Thermal DIffusivity Measurement by the Transient Hot-

wire Technique: A Reappraisal.

PB89-1 26858 800,796

Acoustic Emission and Its Applications to Fracture Stud-

ies of Austenitic Stainless Steels at 4 K.

PB89-126916 800,994

Monitoring the U.S. Legal Unit of Resistance via the

Quantum Hall Effect.

PB89-1 26973 800,652

Technical Digest-Symposium on Optical Fiber Measure-
ments, 1988,
PB89-1 29555 801,183

Bnght-Field Image Correction Using Vanous Image-Proc-

essing Tools.

PB89-1 37558 801,184

INSULATING BOARDS
Fibrous Alumina-Silica Insulation Board as a Candidate
Standard Reference Material of Thermal Resistance,

PB88-241880 800,968

INTEGRATED CIRCUITS
Contact Resistance of AI-1%Si-0.5%Cu and AI/TIW/PtSI

Metallization.

PB88- 174230 800,653

Effect of Sintering on the Sheet Resistance Directly

Under an Aluminum/Silicon Ohmic Contact.

PB88-1 76805 800,655

TXYZ: A Program for Semiconductor IC Thermal Analy-

sis.

PBSe- 184759 800,657

Semiconductor Measurement Technology; TXYZ: A Pro-

gram for Semiconductor IC Thermal Analysis.

PB88-1 84767 800.658

NMOS Test Chip for Instruction in Semiconductor Param-
eter Measurements.
PB88-1 94352 800.659

Test Structures and Expert Systems for Process Control.

PB88- 194386 800,662

Developmental Expeil System for Test Structure Data
Evaluation.

PB88-200340 800.670

Microelectronic Test Structure for Thickness Determina-

tion of Homogeneous Conducting Thin Films In VLSI
(Very Large-Scale Intergration) Processing.

PB88-200357 800,671

Thermal Interactions between Electromlgration Test
Structures.

PB88-200365 800,672

Test Circuit Structures for Characterizing the Effects of

Localized Hot-Carrier-Induced Charge In VLSI (Very

Large-Scale Integration) Switching Circuits.

PB88-200373 800.673

CMOS Process Monitor.

PB88-228309

Statistics for Electromlgration Testing.

PB88-228358

800.676

800.678

INTERACTIONS
Experimental Plan for Investigation of Lighting and HVAC
Interactions,

PB88-1 70006 800.077

INTERACTIVE GRAPHICS
Internal Revenue Service Post-of-Duty Location Modeling
System: Users Manual Version 4.0,

PB89-107718 801.373

INTERCONNECTION PROTOCOLS
Computer Science and Technology: Stable Implementa-
tion Agreements for Open Systems Interconnection Pro-

tocols. Version 1, Edition 1. December 1987. Based on
the Proceedings of the NBS (National Bureau of Stand-

ards) Workshop for Implementors of OSI Held at Gaith-

ersburg, Maryland.
PB88-16B331 800,579

INTERFACE STANDARDS
Interface Concepts for Plug-Compatible Production Man-
agement Systems
PB88-1 89279 800.847

INTERFACES
Investigation of Interfaces In a Ni/Cr Multilayer Film with

Secondary Ion Mass Spectrometry.

Composite Materials Interface Characterization,

PB88-197132 800,964

Radiation Enhanced Diffusion (RED) In a Sputtered Ag/
Nl Layered System.
PB88-237433 801,242

INTERFACIAL TENSION
Interfacial Tension and Vapor-Llquid Equilibria In the Criti-

cal Region of Mixtures.

PB88-239439 800,402

INTERFEROMETERS
Thermal Expansion of Niobium In the Range 1500-2700
K by a Transient Interferometric Technique.
PB89-1 18921 801,039

INTERLABORATORY
New Analysis of Interlaboratory Test Results.

PB88-194105 800,782

INTERMETALLIC COMPOUNDS
Formation of Quasicrystals.

PB89-1 19085 801.252

Stabilization of alpha-Mn Structures In New Ternary chi

Phases
PB89-1 19192 800,429

INTERMOLECULAR POTENTIALS
Ammonia Dimer: Further Structural Studies.

PB88-1 76573 800,286

RKR-Based Inversion of Rotational Progressions.

PB89-123814 800,440

INTERMOLECULAR STRUCTURES
Intramolecular Association of Covalently-Llnked Viologen
Radicals.

PB88-1 74073 800,264

INTERNAL REVENUE SERVICE
Internal Revenue Service Post-of-Duty Location Modeling
System: Users Manual Version 4.0,

PB89-107718 801,373

INTERNATIONAL STANDARDS
Technical Overview of the Information Resource Diction-

ary System (Second Edition),

PB88-163779 800,603

Review of U.S. Participation In International Standards
Activities,

PB88-164165 800,144

Simulation of an International Standard Transport Proto-

col.

PB88-1 94337 800,605

INTERNATIONAL TEMPERATURE SCALES
International Temperature Scales.

PB89-1 26411 801,146

INTERNATIONAL TRADE
Review of U S, Participation In International Standards
Activities,

PB88-164165 800,144

Summary of the New European Community Approach to

Standards Development.
PB88-229489 800, 146

INTERPRETERS
Hardware Interpreter for Finite State Automata.
PATENT-4 764 863 800.574

INTERPROCESSOR COMMUNICATION
Common Memory for the Personal Computer.
PB89- 109508 800,590

INTERSTELLAR MATTER
lUE Obsen/atlons of Neutral Hydrogen and Deuterium In

the Local Interstellar Medium.
PB88-228275 800,038

INTERSTITIALS
Calibration of Infrared Absorption Measurements of Inter-

stitial Oxygen Concentration In Silicon.

PB88-200332 800,173

INVENTIONS
Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Bureau of

Standards. Status Report October 1987.
PB88- 164496 800,750

Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Institute of

Standards and Technology. Status Report October 1988,

PB89-141154 800,754

IODINE
Nonunlty \' Ouantum Yield In the 193-nm Photodissocia-

tion of Methyl Iodide,

PB88-1 87596 800.302

Wavelengths and Energy Levels of I V and I VI.

PB88-1 97991 800,344

Application of Semiconductor Diode Lasers to Probe
Photodissociation Dynamics.
PB89-1 32922 800,255

IODINE ISOTOPES
Measurement of Low Abundance Isotopes by Laser Res-
onance Ionization Mass Spectrometry (RIMS).

PB88-230438 800,251

ION DETECTION
Construction of an Ellipsoidal Mirror Analyzer for Ion De-

tection.

PB88-217310 801.315

ION STORAGE
Photon Antlbunching and Sub-Poissonlan Statistics from
Quantum Jumps in One and Two Atoms.
PB89-101349 801.336

ION TRAPS
Static Properties of a Non-Neutral (9)Be(1 -t- )-lon

Plasma.
PB89-1 26346 801.355

Precise Optical Spectroscopy with Ion Traps.
PB89-1 26353 801, 180

IONIZATION
Distorted-Wave Calculations of the Electron-Impact Ioni-

zation of Highly Ionized Na-LIke Ions.

PB88-187588 800.301

Theoretical Calculations of Indirect Processes in Elec-

tron-Impact Ionization of Atomic Ions.

PB88-1 89063 800,310

Simplified Models of Electron Excitation and Ionization at

Very High E/n.

PB88-1 89071 800,311

Double Auger Processes In the Electron-Impact Ioniza-

tion of Lithium-Like Ions.

PB88-189139 800,313

Multlphoton Ionization of Methyl Radicals In a Laminar
Methane/Air Diffusion Flame.
PB88- 193891 800,538

Resonances in Electron-Impact Single, Double, and
Triple Ionization of Heavy Metal Ions.

PB89-107171 801,341

Experimental and Theoretical Determinations of the 5d
Photoionization Cross Section In Laser-Excited Barium
Atoms between 15 and 150 eV Photon Energy.
PB89-1 19200 800.253

Recommended Data on the Electron Impact Ionization of

Atoms and Ions: Fluorine to Nickel.

PB89-135719 800,480

IONIZATION COEFFICIENTS
Crossed-Beam Studies of Associative lonlsation in Heter-

onuclear Systems: NaLi(1 -i- ) Production from LI* -i- Na
and Na* -t- Li Collisions.

PB89-1 23764 801,352

IONIZATION CROSS SECTIONS
Absolute Cross-Section Measurements for Electron-

Impact Ionization of Al(1 -t- ), Cd(1 -i- ), and Hg(1 + ).

PB88-1 87539 800,299

IONIZATION POTENTIALS
Variational Calculations for (4)He I: Improved Energies for

singlet and triplet n D and n F Levels (n= 3-8).

PB88-217831 800,371

Improved (4)He I Isnl Ionization Energy, Energy Levels,

and Lamb Shifts for 1 sns and 1 snp Terms.
PB88-218185 800,380

IONIZING RADIATION
Directory of Calibration Services for Ionizing Radiation

Survey Instruments.

PB88-1 80666 801,128

Electric Field Effects on Structure In the Continuum.

PB88-203799 800,563

IONS
Relativistic Effects in Electron-Atom Collisions.

PB88- 177407 801,287

Spectra and Energy Levels of Ions in the Zinc Isoelec-

tronlc Sequence from Rb VIII to Mo XIII.

PB88-1 77431 800,296

Direct Observation of Ba(1 -I- ) Velocity Distributions in a

Drift Tube Using Single-Frequency Laser-Induced Fluo-

rsscsnc©
PB88-1 87570 800,300

IRDS SYSTEM
Technical Overview of the Information Resource Diction-

ary System (Second Edition),

PB88- 163779 800,603

IRIDIUM OXIDES
Electrochemical Evaluation of Solid State pH Sensors for

Nuclear Waste Containment,
NUREG/CR-5166 800,256

IRON
Journal of Physical and Chemical Reference Data,

Volume 17, 1988, Supplement No. 4. Atomic Transition

Probabilities Iron through Nickel.

PB89-1 35735 800.482

IRON ALLOYS
Thermodynamic Assessment of the Iron Noble-Metal

Equilibrium Diagrams.
PB88-1 93784 801,012

Quenching of Long-Range Magnetic Order by Random
Interactions in Amorphous Alloys.

PB88-1 94220 801.215

Molybdenum Effect on Fe-Cr-NI-Alloy Elastic Constants.

PB88-1 99021 800.982

IRON ATOMS
Resonant Laser-Induced Ionization of Atoms in an Induc-

tively Coupled Plasma.
PB88-1 75393 800.282
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IRON CHLORINE MOLYBATES
Topochemlcal Li-Ion Insertion into FeCIMo04 and
Fe2(Mo04)3: Structure and Magnetism of LiFeCIMo04
and U2Fe2(Mo04)3.
PB89- 124838 800.454

IRON COMPLEXES
Rates and Mechanisms of Reduction of Trisptienanthro-

line-Fe(lll) by Various Radicals. Effects of Solvent.

PB88-1 74909 800,277

IRON CONTAINING ALLOYS
Reply to Comment on 'Small-Angle Neutron Scattering

Evidence for the Absence of Long-Range Magnetic Order

in Amorphous Fe91 Zr9.'

PB89-127013 800.470

IRON/ (
(DEUTEROPORPHYRIN)DIMETHYL-ESTER)

Oxidation of Iron (III) - Porphyrins by Peroxyl Radicals

Derived from 2-Propanol and Methanol-Evidence for Acid

Dependent and Acid Independent Pathways.

PB88- 174032 800,205

IRON IONS
Distorted-Wave Calculations of the Electron-Impact Ioni-

zation of Highly Ionized Na-Like Ions.

PB88- 187588 800,301

IRON MOLYBATES
Topochemlcal Li-Ion Insertion into FeCIMo04 and

Fe2(Mo04)3: Structure and Magnetism of LiFeCIMo04
and Li2Fe2(Mo04)3.
PB89- 124838 800,454

IRON NEODYMIUM
Disclinations: The Magnetism and the Magnetic Anisotro-

pies of the Rare-Earth-3d Transition-Metal Hard Magnets
(Invited).

PB88-230552 801.237

IRON NEODYMIUM BORIDES
Disclinations: The Magnetism and the Magnetic Anisotro-

pies of the Rare-Earth-3d Transition-Metal Hard Magnets
(Invited).

PB88-230552 801.237

IRON OXIDES
Surface Electronic Structure and Chemisorption on Co-
rundum Transition-Metal Oxides: alpha-Fe203.
PB88-1 97983 800,343

Magnetic Properties of Thin-Film Ag-)- Iron-Oxide Granu-
lar Metals.

PB88-230594 801,240

IRON/TRIS (PHENANTHROLINE)
Rates and Mechanisms of Reduction of Trisphenanthro-

line-Fe(lll) by Various Radicals. Effects of Solvent.

PB88-1 74909 800,277

IRRADIANCE
NBS (National Bureau of Standards) Scale of Spectral Ir-

radiance,

PB88-169735 801,150

ISING MODEL
Monte Carlo Study of Growth in the Two-Dimensional
Spin-Exchange Kinetic Ising Model.
PB88-189568 801.209

ISOMERIZATION
Thermodynamics of Isomerization Reactions Involving

Sugar Phosphates.
PB88-230362 801.061

Cation Binding Effect on Imidazole Tautomerism.
PB89-1 19028 800.425

ISOMERS (MOLECULAR)
Shape Selectivity in Liquid and Gas Chromatography:
Polymeric Octadecylsilane (CI 8) and Liquid Crystalline

Stationary Phases.
PB88-238720 800, 183

ISONITRILES
Ion Chemistry of Cyanides and Isocyanides. 2. Alkylation

of HCN and Cyanides by Oxygen and Sulfur Compounds.
Gas-Phase Synthesis and Reactions of Protonated Iso-

cyanides.

PB88-1 74065 800.206

ISOPROPYL BENZENE
Ethylbenzene Pyrolysis: Benzyl C-C or C-H Bond Ho-
molysis.

PB88-174115 800.266

Single Pulse Shock Tube Studies on the Stability of Aro-
matic Compounds.
PB88-193941 800.332

ISOTOPE DILUTION
Isotope Dilution Neutron Spectroscopy: A Vibrational

Probe of Hydrogen/Deuterium Adsorbate Interactions on
Palladium Black.

PB88-200324 800,352

ISOTOPE EFFECT
Measurement of Isotope Shifts of Two-Photon Transi-

tions in Beryllium.

PB88-230396 800.386

ISOTOPE EFFECTS
Isotope Effects in the High-Resolution Infrared Spectrum
of OC-HF.
PB88-217880 800.373

ISOTOPE SEPARATION
Ultra-Sensitive Laser Isotope Analysis in an Ion Storage
Ring.

PB88- 175492 801,126

Improved Method for the High-Precision Isotopic Meas-
urement of Boron by Thermal Ionization Mass Spectrom-

etry.

PB89-1 23996 800,192

ISOTOPES
New Applications of Resonance Neutron Radiography.

PB88- 175302 801.125

ISOTOPIC LABELING
Characterization of Organometallic Polymers by (13)C-

and (119)Sn-NMR: Configurational/Compositional Triads

in Poly(Tri-n-Butyltin Methacrylate/ Methyl Methacrylate).

PB88-217609 800,500

Standardization of Isomeric-Transition Radionuclides by

Liquid-Scintillation Efficiency Tracing with Hydrogen. 3.

Application to Technetium-99M.
PB89-127161 800.254

JAILS
Standards for Building Materials, Equipment, and Sys-

tems.

PB88-228325 800, 120

JOINT PROSTHESIS
Effect of Surface Preparation on Metal/Bone Cement In-

tertacial Strength.

PB89- 123293 800.072

JOSEPHSON JUNCTIONS
Josephon Array Voltage Standard at 10 V.

PB88- 176482 800,684

Precision of Series-Array Josephson Voltage Standards.

PB88- 176490 800,685

Thermally Induced Escape: The Principle of Minimum
Available Noise Energy.

PB89-1 24994 801.260

K SPLITTINGS
Frequency Measurement of the K= 6 Asymmetry Split-

tings in CH30H(1).
PB88- 188461 800.161

KETONES
Kinetics Investigation of the Gas-Phase Reactions of OH
Radicals with Cyclic Ketones and Diones: Mechanistic In-

sights.

PB89-101562 800.409

KINETICS
Journal of Research of the National Institute of Stand-

ards and Technology. Volume 93, Number 6, November-
December 1988.

PB89- 133367 801.067

Kinetic Studies Using a Highly Sensitive Microphone De-
tector,

PB89-1 33375 801.363

KNOWLEDGE BASED SYSTEMS
Prototype Expert System: An Automated Advisor to

Select Data Sources from Chemical Information Data-

bases,
PB88-164173 800.257

Computer Science and Technology: Knowledge-Based
System for Physical Database Design.
PB88- 193289 800.583

KNOWLEDGE BASES
Representation Solids for a Real-Time Robot Sensory
System.
PB88-1 75294 800.893

KRYPTON ISOTOPES
Ultra-Sensitive Laser Isotope Analysis of Krypton in an
Ion Storage Ring.

PB88-1 92299 800.328

Ultrasensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB89- 119226 800.430

LABELS
Checking the Net Contents of Packaged Goods.
PB89-1 32575 800.142

LABORATORIES
Proceedings of the Conference on Accreditation of Con-
struction Materials Testing Laboratories Held at Gaithers-

burg, Maryland on May 14-15, 1986.
PB88- 168596 800.521

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Directory of Accredited Laboratories, 1987-88,

PB88- 169529 800.805

DoD (Department of Defense) and NBS (National Bureau
of Standards) Plan Laboratory Accreditation Experiment.
PB89- 118913 800.793

National Voluntary Laboratory Accreditation Program.
PB89-1 19762 800.795

Importance of Selecting a Qualified Testing Laboratory
PB89-127187 800.525

Facilities of the National Institute of Standards and Tech-
nology, 1988.
P889-133524 800.801

LABORATORY EQUIPMENT
High Efficiency Soft X-ray Emission Spectrometer for Use
with Synchrotron Radiation Excitation.

PB89- 124820 800.453

Laboratory Applications of the Vortex Tube.
PB89-1 24846

LAGRANGIAN FIELD THEORY
Anomalies in Lagrangian Field Theory.

PB88-217716 801.319

LANGUAGES
Languages and Software Parts for Elliptic Boundary-

801.046
Value Problems.
PB89-1 37608

LANTHANUM IONS
Revisions in La XI and La XII Based on Comparison with

Scaled Hartree-Fock Calculations.

PB88- 198007 801.168

LANTHANUM STRONTIUM CUPRATES
Anomalous Behavior of Tunneling Contacts in Supercon-
ducting Perovskite Structures.

PB88-199070 801.223

Electron Tunneling Measurements in LaSrCuO and
YBaCuO.
PB88-204433 801.226

Reentrant Softening in Copper-Oxide Superconductors.
PB88-204474 801.227

Magnetic Behavior of Both Superconducting Thin Films

and Their Deposition Targets.

PB88-230586 801.239

LARGE AMPLITUDE MOTIONS
Far-Infrared Spectrum and Ground State Constants of

Methyl Amine.
PB88-1 76540 800. 153

LASER DAMAGE
Laser Induced Damage in Optical Materials: 1985.

PB88-248323 801.176

Laser Induced Damage in Optical Materials: 1986.

PB89-1 29548 801.182

LASER EXCITED IONIZATION
Experimental and Theoretical Determinations of the 5d
Photoionization Cross Section in Laser-Excited Barium
Atoms between 1 5 and 1 50 eV Photon Energy.

PB89-1 19200 800.253

LASER INDUCED DESORPTION
Laser-Induced Desorption: Thermal and Nonthermal
Pathways.
PB88-238662 800,394

LASER INTERFEROMETRY
Traceability of Laser Interterometric Length Measure-
ments.
PB88-225677 800,785

LASER IONIZATION MASS SPECTROSCOPY
Ultrasensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB89- 119226 800.430

LASER ISOTOPE SEPARATION
Ultrasensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB89- 119226 800,430

LASER LINEWIDTH
Laser Stabilization at the Millihertz Level.

PB89-123756 801,178

LASER RADIATION
High Precision Measurements of Doppler-Free Two-
Photon Transitions in Rb: New Values for Proposed Dye
Laser Reference Wavelengths.
PB88-175658 801.154

Frequency Measurements of Far Infrared (12)CH30H
Laser Lines.

PB89-126379 801.181

LASER SPECTROSCOPY
Potential Sources of Systematic Errors in Tunable Diode
Laser Absorption Measurements.
PB88-1 75401 800.150

Detection of Spectrally Narrow Light Emission by Laser

Intra-Cavity Spectroscopy.
PB88-1 76847 801,155

Tunable Far Infrared Laser Spectroscopy.

PB88-1 96829 800.342

800.515

Spectroscopic Observation of the CH Radical in Its

a(4)Sigma(-1) State.

PB88-1 99047 800.349

Laser Double-Resonance Measurements of Rotational

Relaxation Rates of HF(J= 13) with Rare Gases, H2 and
D2.

PB89-107130 800.418

Doppler-Limited Spectra of the C-H Bending Overtone of

Fluoroform.

PB89-1 19036 800.426

Precise Optical Spectroscopy with Ion Traps.

PB89-126353 801.180

LASER WELDING
High-Energy-Beam Welding of Type 316LN Stainless

Steel for Cryogenic Applications.

PB89-101661 800.984

LASERS
Time-Domain Measurements of Vibrational Relaxation at

Surfaces: CO(V= 1) in Metal Carbonyl Systems.
PB88-1 76763 800.212

Direct Observation of Ba(1 + ) Velocity Distributions in a
Drift Tube Using Single-Frequency Laser-Induced Fluo-

rescence.
PB88-187570 800300

KW-35



KEYWORD INDEX

High-Resolution Measurements of the (nu sub 2) Band of

HN03 and the (nu sub 3) Band of trans-HONO.
PB8e-189329 801.162

Innovative Laser Techniques in Chemical Kinetics: A
Pedagogical Survey.

PB89- 123723 800.438

Laser Stabilization at the Ivlillihertz Level.

PB89- 123756 801,178

LASERS & THEIR APPLICATIONS
Application of Optical Image Analysis to Quantitative Ivli-

crostructure Characterization of Composite Materials,

PB88-1 64033 800.960

Laser-Cooling and Electromagnetic Trapping of Neutral

Atoms.
PB88-1 75096 801.274

Laser Cooling, Stopping, and Magnetic Trapping of Neu-
tral Atoms.
PB88-175104 801,275

Infrared Tunable Diode Laser Spectroscopy of the Delta

nu= 2 Band of (7)Li(127)l.

PB88-1 75203 800.280
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PB89-101554 801.131

Radiation Field from a Rectangular Plaque Source: Cri-

tique of Some Engineering Approximations.
PB89-107106 801.339

Modeling Single Arm Electron Scattering and Nucleon
Production from Nuclei by GeV Electrons.

PB89-1 18855 801,346

Formation of 8-Hydroxyguanine Moiety in Deoxyribonu-
cleic Acid on gamma-Irradiation in Aqueous Solution.

PB89- 118897 801,102

Radiochromic Dye Dosimeter Solutions as Reference
Measurement Systems.
PB89-1 19184 801,130

Experimental and Theoretical Determinations of the 5d
Photoionization Cross Section in Laser-Excited Banum
Atoms between 15 and 150 eV Photon Energy.
PB89-119200 800.253

Total Dielectric Function: Algebraic Sign, Electron-Lattice

Response, and Superconductivity.
PB89-1 19218 801,255

Ultrasensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB89-1 19226 800,430

Scattenng of Polarized Photons by Protons,
PB89-1 22386 801.347

Incident-Energy Dependence of Electron-Ion Collision

Cross Sections.
PB89-123277 801.349

Collisional Energy Pooling for Sr((5 sup 3)(P sub J)) -i-

Sr((5 sup 3)(P sup J'))-> Sr((6 sup 3,1)S) + Sr((5 sup
1)S).

PB89-123715 800.437

Quenching and Excitation Transfer for the c (3 sup)ll(sub

U-) and a (3 sup)Sigma(sub g+ ) States of H2 in Colli-

sions with H2.
PB89-1 23830 800,442

Coupled Electron/Photon Monte Carlo Calculations of X-

ray Scattering with Application to Industrial Radiography.
PB89-124051 800,808

Measurement of the Gamma-Ray Emission Rate of

(109)Cd with a Well-Type Nal(T1) Detector.
PB89-1 24952 800,460

Small Angle X-ray Study of the Deformation of 4,4'-Di-

phenylmethane Diisocyanate/1,4'-Butanediol (MDI/BDO)
Based Polyurethanes,
PB89- 126643 800.975

Direct Observation of the Charge-Density-Wave in Potas-
sium by Neutron Diffraction.

PB89- 126841 801.263

Muon-lnduced Radioactivity in Underground Detectors.
PB89-127054 801.358

Interactions of Atmospheric Neutrinos in Nuclei at Low
Energy.

PB89- 127062 801.359

Standardization of Isomeric-Transition Radionuclides by
Liquid-Scintillation Efficiency Tracing with Hydrogen. 3.

Application to Technetium-99M.
PB89-127161 800.254

Center for Radiation Research (of the National Institute

of Standards and Technology) Technical Activities for

1988,
PB89-127294 801.360

Diffraction Imaging (Topography) with Monochromatic
Synchrotron Radiation,

PB89-131262 801.264

National Bureau of Standards Data Base of Photon Ab-
sorption Cross Sections from 10 eV to 100 GeV.
PB89-1 32757 801.362

NBS (National Bureau of Standards) Work on Neutron
Resonance Radiography.
PB89-1 37624 800.201

NUCLEAR POWER PLANTS
Review of Candidate Methods for Detecting Incipient De-
fects Due to Aging of Installed Cables in Nuclear Power
Plants,

PB88-215140 801.132

NUCLEAR REACTORS
Choosing a Welding Procedure to Produce a Ten-Meter-
Long Tensile Specimen.
PB88-1 77332 800,803

NUCLEATION
Nucleation Behavior of Al-Mn Icosahedral Phase.
PB89-1 19135 801,254

NUMERICAL ANALYSIS
Numerical Method for Acoustic Oscillations in Tubes.
PB89-1 26932 801,147

OCTACALCIUM PHOSPHATE
Journal of Research of the National Bureau of Standards,
Volume 93, Number 5, September-October 1988.
PB89-131254 800,883

Octacalcium Phosphate Solubility Product from 4 to 37 C,

PB89-131288 800,196

OCTADECYLSILANE
Shape Selectivity in Liquid and Gas Chromatography:
Polymeric Octadecylsilane (CI 8) and Liquid Crystalline

Stationary Phases.
PB88-238720 800. 183

OFFICE AUTOMATION
Measuring Microcomputer Productivity.

PB88-228291 800,005

OFFICE BUILDINGS
Office Design Measurements for Productivity: A Research
Overview,
PB88-164157 800,004

Quick Response Spnnklers in Office Configurations: Fire

Test Results,

PB88-1 64223 800.771

Evaluating Office Lighting Environments: Reference
Lighting Power Density Data,

PB88-164512 800.076

Indoor Air Quality.

PB88-1 75369 800.739

OHMIC CONTACTS
Effect of Sintering on the Sheet Resistance Directly

Under an Aluminum/Silicon Ohmic Contact.

PB88-1 76805 800.655

OIL SPILLS
Environment Effects of Oil Spill Combustion,
PB89-107726 800 763

OIL STORAGE
Investigation into the Ashland Oil Storage Tank Collapse
on January 2, 1988,
PB88-2 16601 800,983

Oil Storage Tank Collapse at Ashland-Floreffe Terminal.

PB88-227731 800,734

OLIGONUCLEOTIDES
Mechanism of Oligonucleotide Loop Formation in Solu-

tion.

PB88-209432 801,058

OMPHACITE
Short-Range Order and Frustration in Omphacite: Com-
parison of Three CVM (Cluster Variation Method) Ap-
proximations.

PB89- 124028 800.451

OPEN SYSTEIUIS INTERCONNECTION
Closing the Gap between OSI (Open Systems Intercon-

nection) Standards and Compatible OSI Products.

PB89- 118863 800.565

OPEN SYSTEMS INTERCONNECTION (OSI)

NBS (National Bureau of Standards) Program in Open
Systems Interconnection (OSI).

PB89- 123889 800.593

Considerations for Security in the OSI (Open Systems
lnterconnection)Architecture.

PBB9- 124929 800.621

OPEN SYSTEMS INTERCONNECTIONS
Computer Science and Technology: Stable Implementa-
tion Agreements for Open Systems Interconnection Pro-
tocols. Version 1, Edition 1. December 1987. Based on
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the Proceedings of the NBS (National Bureau of Stand-

ards) Workshop for Implementors of OSI Held at Gaith-

ersburg, Maryland.

PB88-168331 800.579

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2. Continuing Agree-
ments,
PB88-243175 800,609

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 1. Stable Virtual Ter-

minal and Document Architecture and Interchange

Format,
PB88-243183 800,610

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2.1. Continuing Agree-
ments,
PB89- 132351 800.613

OPERATING SYSTEMS (COMPUTERS)
GRAMPS (General Real-Time Asynchronous Multiproces-

sor System) Operating System; User's Guide.

PB89-122394 800,592

OPERATIONS ANALYSIS & APPLICATIONS
Paratransit Advanced Routing and Scheduling System
Documentation; Generalized Reporting Subsystem,
PB88-1 90392 801,374

OPTICAL DATA STORAGE MATERIALS
Polymer-Reactive Photosensitive Anthracenes.
PATENT-4 772 745 800,244

OPTICAL DISKS
Intelligent Peripheral Interface (IPI). Category; Hardware
Standard, Subcategory; Interface.

FIPSPUB 130 800.596

Small Computer System Interface (SCSI). Category;

Hardware Standard, Subcategory; Interface.

FIPSPUB 131 800.597

OPTICAL FILTERS
Bright-Field Image Correction Using Various Image-Proc-

essing Tools.

PB89-1 37558 801,184

OPTICAL INTERFEROMETERS
Remeasurement of a Silicon Lattice Period.

PB89- 133425 800.476

OPTICAL MATERIALS
Laser Induced Damage in Optical Materials; 1985.

PB88-248323 801. 176

Laser Induced Damage in Optical Materials; 1986.

PB89- 129548 801.182

OPTICAL MEASUREMENT
Scanning Tunneling Microscopy (STM) of a Diamond-
Turned Surface and a Grating Replica.

PB88- 187620 801.160

Direct Comparison of Mechanical and Optical Measure-
ments of the Finish of Precision Machined Optical Sur-

faces.

PB88- 189600 801.163

Measurements of Roughness of Very Smooth Surfaces.
PB88- 189972 801.164

Optical Radiation Measurements; High Pressure Sodium
Discharge Lamp Characterization for Use as Standards
of Geometrically Total Luminous Flux.

PB89-1 29498 800,861

OPTICAL MEASURING INSTRUMENTS
Surface Texture Characterization by Angular Distributions

of Scattered Light.

PB89-1 19168 800,794

OPTICAL MULTIPLEX SPECTROSCOPY
Doppler-Free Optical Multiplex Spectroscopy with Sto-

chastic Excitation.

PB89- 123798 801,179

OPTICAL TIME DOMAIN REFLECTOMETERS
Calibration and Standardization Issues for the Optical

Time-Domain Reflectometer,

PB88- 164066 801,148

OPTOTHERMAL SPECTROSCOPY
Vibrational Predissociation in the C02 Dimer and Trimer
and Rare Gas - C02 Complexes.
PB89-101612 800,414

ORDER DISORDER TRANSFORMATIONS
Structural and Calorimetric Studies of Order-Disorder in

CdMg (C03)2.
PB88-230545 800.390

Bismuth Valence Order-Disorder Study in BaBi03 by
Powder Neutron Diffraction.

PB89-101372 800.406

ORDINAL DATE
Representation for Calendar Date and Ordinal Date for

Information Interchange.
FIPS PUB 4-1 800,599

ORGANIC AZIDES
Emission Spectra of an Azide Photoresist Initiator and
Exposure Reciprocity.

PB89- 119242 800.432

ORGANIC COATINGS
Chemical Modification of Pt Electrodes by Tetra (4-Pyri-

dyl) Porphynn through Siloxane Polymer Formation.
PB88-217856 800.372

Electrochemical Technique for Rapidly Evaluating Protec-
tive Coatings on Metals.

PB89- 134209 800.886

ORGANIC COMPOUNDS
Bioprocessing of Coal.

PB88-1 75641 800.730

ORGANIC POLYMERS
Electron Energy Loss Spectroscopy; Application to Syn-
thetic Organic Polymers.
PB88-1 95086 801.032

ORGANOMETALLIC COMPOUNDS
Characterization of Organometallic Polymers by (13)C-

and (119)Sn-NMR; Configurational/Compositional Thads
in Poly(Tri-n-Butyltin Methacrylate/Methyl Methacrylate).

PB88-217609 800.500

Implications of Molecular Speciation and Topology of En-
vironmental Metals; Uptake Mechanisms and Toxicity of

Organotins.

PB89- 132997 800.768

ORGANOTINS
Characterization of Organotin Species Using Microbore
and Capillary Liquid Chromatographic Techniques with an
Epifluorescence Microscope as a Novel Imaging Detec-

tor.

PB88-1 87703 800160

ORIFICE DISCHARGE COEFFICIENT
NBS (National Bureau of Standards) Research on the Ef-

fects of Pipe Roughness and Flow Conditioners on the

Orifice Discharge Coefficient.

PB89-1 37640 800.888

ORIFICE METERS
Effects of Abnormal Conditions on Accuracy of Orifice

Measurement.
PB88-239496 800,788

OSCILLATORS
Time and Frequency (time-Domain) Characterization, Es-

timation, and Prediction of Precision Clocks and Oscilla-

tors.

PB88-204847 801.313

OSMIUM
Low-Blank Chemical Separation of Rhenium and Osmium
from Gram Quantities of Silicate Rock for Measurement
by Resonance Ionization Mass Spectrometry.

PB88-230388 800, 181

OVENS
Heat Pipe Oven Molecular Beam Source.
PATENT-4 789 779 800,737

OXIDATION
Identification of Corona Discharge-Induced SF6 Oxidation

Mechanisms Using SF6 (18)02 H2(16)0 and SF6 (16)02
H2(18)0 Gas Mixtures.

PB88-239587 800,403

Substituent Effects on Rates of One-Electron Oxidation

of Phenols by the Radicals CI02, N02, and 80(3-).

PB89-1 23939 800,447

Kinetics of One-Electron Oxidation by the Cyanate Radi-

PB89- 126007 800.461

OXIDATION REDUCTION REACTIONS
Redox Potential of the Azide/ Azidyl Couple.
PB89-1 23954 800,449

Redox Chemistry of Gold(lll) Porphyrins in Water.
PB89-1 23962 800,450

Journal of Physical and Chemical Reference Data,

Volume 17. Number 3, 1988.
PB89-135685 800,477

Evaluated Chemical Kinetic Data for the Reactions of

Atomic Oxygen 0((3)P) with Saturated Organic Com-
pounds in the Gas Phase.
PB89-1 35693 800,478

OXIDIZERS
Halogenated Alkylperoxyl Radicals as Oxidants; Effects

of Solvents and of Substituents on Rates of Electron

Transfer.

PB89-123921 800,446

OXYGEN
Chemisorption and Dissociation of 02 on Cr(IIO); An
EELS/ESDIAD (Electron Energy Loss Spectroscopy/
Electron Stimulated Desorption Ion Angular Distributions)

Study.

PB88-1 73927 800,260

Air- and Oxygen-Broadening Coefficients for the 02 Ro-
tational Line at 60.46/cm-1.
PB88-176979 800.291

Calibration of Infrared Absorption Measurements of Inter-

stitial Oxygen Concentration in Silicon.

PB88-200332 800, 173

Coadsorption of Water and Oxygen on Ag(110); A Study
of the Interactions Among H20, OH, and 0. Summary
Abstr3ct

PB89-1 24911 800,459

Reactions of Electronically Excited Vinylidene Radicals

with Molecular 02.
PB89-1 27088 800,473

Stochastic Properties of Negative Corona (Trichel) Pulses
in SF6/02 Mixtures.

PB89-1 32898 800,724

Journal of Physical and Chemical Reference Data,

Volume 17, Number 3, 1988.
PB89-1 35685 800,477

OXYGEN IONS
Double Auger Processes in the Electron-Impact Ioniza-

tion of Lithium-Like Ions.

PB88-189139 800,313

Recombination Line Intensities for Hydrogenic lons-ll.

Case B Calculations for C VI, N VII and O VIII.

PB89-107148 800,044

OXYGEN PRODUCTION
Photooxidation of Water Using Prussian Blue as Catalyst.

PB88-1 74933 800.279

OZONE CHEMISTRY
Microwave Detection of the Primary Ozonide of Ethylene
in the Gas Phase.
PB88-1 76532 800.284

OZONE DEPLETION
CFCs (Chlorofluorocarbons); Is the Sky Falling. Quest for

Alternatives.

PB88-209945 800.760

PACKAGING
Checking the Net Contents of Packaged Goods.
PB89-1 32575 800.142

PACKED BED
Frequency Response Study of Packed Bed Heat Transfer
at Elevated Temperatures.
PB88-238696 801.332

PACKED BEDS
Residence Time Distributions for Free Convection in

Packed Beds.
PB88-1 87679 800,238

PAINTS
Semi-Quantitative Condition Assessment of Paints and
Substrate Surfaces.

PB88-1 94089 800111

PALLADIUM BLACK
Neutron Spectroscopic Evidence for Subsurface Hydro-
gen in Palladium.

PB88-176730 800.211

PARALLEL PROCESSING
Intelligent Peripheral Interface (IPI). Category; Hardware
Standard, Subcategory; Interface.

FIPS PUB 130 800.596

Small Computer System Interface (SCSI). Category:
Hardware Standard, Subcategory: Interface.

FIPS PUB 131 800,597

Parallel Processing Benchmarks,
PB88-215520 800,576

PARALLEL PROCESSORS
Recommended Instrumentation Approaches for a
Shared-Memory Multiprocessor,

PB88-1 64025 800,575

PARAMAGNETIC MATERIALS
Magnetic Properties of Thin-Film Ag-(- Iron-Oxide Granu-
lar Metals.

PB88-230594 801,240

PARATRANSIT
Paratransit Advanced Routing and Scheduling System
Documentation; Generalized Reporting Subsystem,
PB88- 190392 801,374

PARTICLE ACCELERATION
Fermi Acceleration at Shocks with Arbitrary Velocity Pro-

file.

PB88-189121 800,051

PARTICULATE MATTER
Separation and Identification of Polycyclic Aromatic Hy-

drocarbon Isomers of Molecular Weight 302 in Complex
Mixtures.

PB88-217872 800.180

PARTICULATES
Development of NBS (National Bureau of Standards)

Thin Glass Films for X-ray Fluorescence Spectrometry.

PB88-1 75070 800,147

PARTITION COEFFICIENTS
Partition Coefficient of Bovine Serum Albumin in Two-
Phase Aqueous Systems.
PB88-238548 800.061

PASSIVE VISION SYSTEMS
Enhanced Telemanipulator Operation Using a Passive

Vision System.
PB88-181847 800.068

PATH OF POLLUTANTS
Multi-Zone Contaminant Dispersal Analysis Using an Ele-

ment Assembly Approach.
PB89- 132765 800.764

PENETRATION TESTS
Effect of Blow Count on Energy Transfer in SPT (Stand-

ard Penetration Tests),

PB88-239785 800.528

PENICILLIN G
Thermodynamics of the Conversion of Penicillin G to

Phenylacetic Acid and 6-Aminopenicillanic Acid.

PB88-230321 801.093

PENNING IONIZATION
Rotationally Resolved LIF Study of the N2(1 + ) Products

of the Thermal Energy Penning Ionization Reaction;

Ne'(triplet P2) + N2.

PB88-1 76870 800.213
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Bimodal Rotational Distributions of N2(1 + ) Produced in

the Thermal Energy Penning Ionization of N2 by

Ne*((3)P2).

PB88-1 89824 800,223

PENNSYLVANIA
Investigation into the Ashland Oil Storage Tank Collapse

on January 2, 1988,

PB88-216601 800,983

PENTAFLUOROBENZENE
Energy Transfer from Vibrationally Excited Pentafluoro-

benzene to Helium, Xenon and Water Vapor.

PB88-238845 800.398

Detailed Energy Transfer Mechanism in Pentafluoroben-

zene/Argon Mixtures.

PB88-239405 800.399

PERFORMANCE EVALUATION
Benchmarks to Supplant Export 'FPDR' (Floating Point

Data Rate) Calculations,

PB88-222864 800,607

Simple Multiprocessor Performance Measurement Tech-
niques and Examples of Their Use,
PB89-1 14052 800,578

PERFORMANCE STANDARDS
Review of Preliminary Performance Criteria for Tensile

and Tensile Fatigue Tests of Bituminous Roofing Mem-
branes.

PB89-123236 800,101

PERFORMANCE TESTS
Electrical Performance Tests for True-RMS Voltmeters,

PB88-192455 800,631

PERIODICALS
NIST (National Institute of Standards and Technology)
Serial Holdings 1988,
PB89-1 14755 800,833

PEROXYNITRIC ACID
Microwave Spectrum and Molecular Conformation of Per-

oxynitric Acid H00N02.
PB88-175195 800,149

PERSONNEL
Technology, Industry, Skills and Education.

PB88-1 75443 800,845

PH METERS
Electrochemical Evaluation of Solid State pH Sensors for

Nuclear Waste Containment,
NUREG/CR-5166 800,256

Standard Reference Materials: Standardization of pH
Measurements (1988 Edition).

PB88-217427 800,178

PHASE ANGLE
NBS (National Bureau of Standards) Measurement Serv-
ices: NBS Phase Angle Calibration Services.

PB88-225636 800,701

PHASE CHANGE MATERIALS
Diurnal Effectiveness of Phase Change Energy Storage
Cylinders.

PB88-1 96795 800,749

PHASE DIAGRAMS
Thermodynamic Assessment of the Iron Noble-Metal
Equilibrium Diagrams.
PB88-193784 801,012

Calculation of Phase Diagrams of Some Oxide Systems
Using the Cluster Variation Method.
PB89-123988 800,945

PHASE METERS
Phase Meter Calibration at NBS (National Bureau of

Standards),

PB88-169768 800,681

NBS (National Bureau of Standards) Measurement Serv-
ices: NBS Phase Angle Calibration Services.
PB88-225636 800,701

PHASE NOISE
Precise Phase Noise Measurements of Oscillators and
Other Devices from 1 MHz to 20 GHz.
PB88-1 94998 800,632

PHASE TRANSFORMATION
Interfacial Equilibrium during a First-Order Phase Trans-
formation in Solids.

PB88-190152 800,327

PHASE TRANSFORMATIONS
Glass and Phase Transitions in (KBr)(sub 1-x)(KCN)(sub
x).

PB88-1 98882 801,220

PHENOL
Kinetics of Hydrogen and Hydroxyl Radical Attack on
Phenol at High Temperatures.
PB88-218029 800,378

PHENOLS
Substituent Effects on Rates of One-Electron Oxidation
of Phenols by the Radicals CI02, N02, and S0(3-).
PB89-1 23939 800,447

PHENOYTOIN
Journal of Research of the National Institute of Stand-
ards and Technology. Volume 93, Number 6, November-
December 1988.
PB89- 133367 801.067

PHENYL IODIDE
Single Pulse Shock Tube Studies on the Stability of Aro-
matic Compounds.

PB88-1 93941 800,332

PHENYTOIN
Enzyme-Enhanced Electrochemical Immunoassay for

Phenytoin,

PB89-133391 801,068

PHOSPHATE ESTERS
Vapor Phase Deposition Studies of Phosphate Esters on
Metal and Ceramic Surfaces.

PB89-148985 800,995

PHOSPHATIDIC ACIDS
Modulation of Calcium Phosphate Formation by Phospha-
tidate-Containing Anionic Liposomes.
PB89-1 23285 801,062

PHOSPHOLIPID VESICLES
Measurement of Liposome-Released Ferrocyanide by a
Dual-Function Polymer Modified Electrode.

PB88- 176631 801,073

PHOSPHORUS
Observation of Two Structurally Distinct States in Ni-P

Glasses Using EXAFS (Extended X-ray Absorption Fine
Structure).

PB89-1 19143 800.943

PHOTOABSORPTION
Photoabsorption by the 3d Shell in Ce, Pr, Ho, and Er:

Observations and Calculations.

PB88-1 75674 801.282

National Bureau of Standards Data Base of Photon Ab-
sorption Cross Sections from 10 eV to 100 GeV.
PB89-132757 801.362

PHOTOCHEMICAL REACTIONS
Photodissociation of Chlorostyrene Molecular Ions.

PB89-101695 800.252

Experimental and Theoretical Determinations of the 5d
Photoionization Cross Section in Laser-Excited Barium
Atoms between 1 5 and 1 50 eV Photon Energy.
PB89-119200 800.253

Photofragmentation of Acetone at 193 nm: Rotational-

and Vibrational-State Distributions of the CO Fragment by
Time-Resolved FTIR Emission Spectroscopy.
PB89-1 23822 800,441

PHOTOCHEMISTRY
Picosecond Laser Induced Fluoresence Study of the

Collisionless Photodissociation of Nitrocompounds at 266
nm.
PB88-1 75245 800,281

PHOTODETECTORS
NBS (National Bureau of Standards) Measurement Serv-
ices: The NBS Photodetector Spectral Response Calibra-

tion Transfer Program.
PB88-201595 801.170

PHOTODIODES
Stable, High Quantum Efficiency, UV-Enhanced Silicon

Photodiodes by Arsenic Diffusion.

PB88- 176797 800,640

Photodiode Quantum Efficiency and Spectral Responsi-
vity Sell-Calibration.

PB88-187505 800,641

PHOTODISSOCIATION
Nonunity 1* Quantum Yield in the 193-nm Photodissocia-
tion of Methyl Iodide.

PB88-1 87596 800.302

Multiphoton Ionization Study of Intra- and Intermolecular

Effects on the Photodissociation of lylethyl Iodide.

PB88-2 18003 800.377

Application of Semiconductor Diode Lasers to Probe
Photodissociation Dynamics.
PB89- 132922 800,255

PHOTOELECTRON SPECTROSCOPY
Electron Affinity of MgCI.
PB88-230412 800,387

X-ray Photoelectron Fonward Scattering Studies of Epi-

taxial Overlayers and Sandwich Structures of Au and Ag
on Ni(IOO).

PB88-237441 801,243

PHOTOFRAGMENT SPECTROSCOPY
Rotationally Resolved Product States of Polyatomic Pho-
tofragmentation by Time-Resolved FTIR Emission: HF
Elimination from 1, 1-CH2CC1F at 193 mm.
PB88-227673 800,381

PHOTOIONIZATION
Effect of Electric Fields on Autoionizing Resonances.
PB88-1 75666 800,283

Effect of Closed Classical Orbits on Quantum Spectra:

Ionization Atoms in a Magnetic Field. 1. Physical Picture

and Calculations.

PB89-1 23731 801,350

Effect of Closed Classical Orbits on Quantum Spectra:
Ionization of Atoms in a Magnetic Field. 2. Derivation of

Formulas.
PB89-1 23749 801,351

National Bureau of Standards Data Base of Photon Ab-
sorption Cross Sections from 1 0 eV to 1 00 GeV.
PB89-1 32757 801,362

PHOTOLYSIS
One- and Two-Electron Reduction of Metalloporphyrins.
Radiation Chemical, Photochemical, and Electrochemical
Studies. Kinetics of the Decay of pi-Radical Anions.
PB88-1 74040 800,262

T-V Energy Transfer and Chemical Reactions of Laser-

Produced Hot H and D Atoms.
PB88-230297 800,250

PHOTON CROSS SECTIONS
National Bureau of Standards Data Base of Photon Ab-
sorption Cross Sections from 10 eV to 100 GeV.
PB89-1 32757 801,362

PHOTON-PROTON INTERACTIONS
Scattering of Polarized Photons by Protons,
PB89-1 22386 801,347

PHOTOOXIDATION
Photooxidation of Water Using Prussian Blue as Catalyst.

PB88-1 74933 800,279

PHOTOPRODUCTION
Modeling Single Arm Electron Scattering and Nucleon
Production from Nuclei by GeV Electrons.

PB89-1 18855 801,346

PHOTOSENSITIVITY
Polymer-Reactive Photosensitive Anthracenes.
PATENT-4 772 745 800,244

PHYSICAL CHEMISTRY
Center for Atomic, Molecular, and Optical Physics Tech-
nical Activities, 1988,
PB89-132302 801,361

PHYSICS
Center for Atomic, Molecular, and Optical Physics Tech-
nical Activities, 1988,
PB89-1 32302 801,361

PIEZOELECTRIC TRANSDUCERS
High Fidelity Piezoelectric Tangential Displacement
Transducer for Acoustic Emission.
PB89-101398 800,650

PIEZOELECTRICITY
Measurements of the Viscosities of Compressed Fluid

and Liquid Carbon Dioxide -f- Ethane Mixtures.

PB89-126817 800,464

PIN DIODES
PIN Diode Detectors for Synchrotron X-rays.

PB88-238654 801,331

PIPE FLOW
Flowmeter Installation Effects.

PB89-132856 800,817

PIPES (TUBES)
Geometric Elements for Pipe Routing Using a Computer.
PB88-1 76920 800,518

PISTON GAGE WEIGHTS
Practical Uncertainty Limits to the Mass Determination of

a Piston-Gage Weight,
PB88-246764 800,790

PISTON GAGES
Factors Affecting the Precision of Gas Operated Piston

Gages at the Part Per Million Level.

PB88- 194493 800,783

PITTING TESTS
Statistics of Pit Initiation: Analysis of Cunent Transients
during Passive Film Breakdown.
PB89-1 37582 800.726

PLANE WAVES
Circular Array for Plane-Wave Synthesis.

PB88-204888 800,698

PLANT OILS
Determination of Fat Soluble Vitamins in Oil Matrices by
Multidimensional High-Performance Liquid Chromatogra-
phy.

PB89-119150 800,191

PLANT OPERATIONS SIMULATION TEMPLATE
POST: Plant Operations Simulation Template.
PB89- 123251 800,747

PLASMAS (PHYSICS)
Ion Broadening of Heavy Element Lines in Plasmas.
PB88- 189964 801,185

Collisional Broadening of the Balmer-alpha Transition of

H and He(1 -i- ) in Plasmas.
PB88-237383 801, 188

PLASTIC PIPES
Reference Standard Polyethylene Resins and Piping Ma-
terials. Final Report October 1, 1 986-September 30,
1987,
PB88-1 92422 801,030

PLASTICS
Summary of the NBS (National Bureau of Standards) Lit-

erature Reviews on the Chemical Nature and Toxicity of

the Pyrolysis and Combustion Products from Seven Plas-

tics: Acrylonitrile-Butadiene-Styrenes (ABS). Nylons, Poly-

esters, Polyethylenes, Polystyrenes, Poly(Vinyl Chlorides)
and Rigid Polyurethane Foams.
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Coherent Synchrotron Relaxation Oscillation in an Electron
Storage Ring.

PB88-1 89543 801.294 Not available NTIS

Coil Parameter Influence on Eddy Current Probe Sensitivity.

PB89-101521 800651 Not available NTIS

Collapse of Masonry Wall under Construction in Pawirtucket,

Rhode Island, October 28, 1985,
PB88-243381 800 122 PC A03/MF A01

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 1,

PB88-192752 800.835 PC A19/MF A01

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 2,

PB88-1 92760 800.836 PC A20/MF A01

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 4.

PB88-1 92786 800.838 PC A08/MF A01

Collision-Induced Rototranslational Absorption Spectra of

H2-He Pairs at Temperatures from 40 to 3000 K.

PB88-217302 800.033 Not available NTIS

Collisional Broadening of the Balmer-alpha Transition of H
and He(1 -f ) in Plasmas.

PB88-237383 801.188 Not available NTIS

Collisional Electron Detachment Cross Section Measure-
ments for SF6(1-), SF5(1-) and F(l-) in SF6; Implications

for Interpretations of Existing Ion Transport and Breakdown
Probability Data.

PB89-132880 800,723 Not available NTIS

Collisional Energy Pooling for Sr((5 sup 3)(P sub J)) +
Sr((5 sup 3)(P sup J'))-> Sr((6 sup 3,1)S) + Sr((5 sup
1)S).

PB89-123715 800,437 Not available NTIS

Collisional-Radiative Switching; A Powerful Technique for

Converging Non-LTE Calculations.

PB88-204904 800,032 Not available NTIS

Collisional Transfer within the Sr ((5 sup 3)(P sub J, sup 0))

Multiplet Due to Nearly Adiabatic Collisions with Noble
Gases.
PB88-217989 800,376 Not available NTIS

Color Changes of Composites on Exposure to Vanous
Energy Sources.

PB88-230313 800,060 Not available NTIS

Comment on Collisional Broadening of the H(alpha) Line in

Dense Plasmas.

PB88-177464 800,215 Not available NTIS

Common Memory for the Personal Computer.

PB89-109508 800,590 PC A08/MF A01

Comparison between Near-Field Shielding-Etfectiveness

Measurements Based on Coaxial Dipoles and on Electrical-

ly Small Apertures.

PB88-238746 800,705 Not available NTIS

Comparison of Diffusion Coefficients in Ternary Polymer
Solutions Measured by Dynamic Light Scattering and
Forced Rayleigh Scattehng.

PB88-238894 800,504 Not available NTIS

Comparison of Direct Digital Control and Pneumatic Control

Systems in a Large Office Building,

PB88-215470 800,085 PC A04/MF A01

Comparisons of NBS/Harvard VI Simulations and Full-

Scale, Multi-Room Fire Test Data,

PB88-183959 800,094 PC A04/MF A01

Composite Materials Interface Characterization,

PB88-197132 800,964 PC A10/MF A01

Composition Control of the Microstructure of

Ba2YCu30(6-F x).

PB88-238639 801,245 Not available NTIS

Compositional Mapping of Thick Specimens.
PB88-190004 800,167 Not available NTIS

Compound Identification and Characterization Using Lattice-

Formula Matching Techniques.

PB88-175153 800,148 Not available NTIS

Computational Ontology.

PB89-136543 801,052 Not available NTIS

Computer Controlled Data Acquisition System for Combus-
tion Calorimetric Experiments,

PB88-1 92356 800,537

(Order as PB88-192331, PC A06)

Computer Integrated Construction.

PB88-200316 800,104 Not available NTIS

Computer Model of a Smoldenng Cigarette.

PB88-1 75567 800,533 Not available NTIS

Computer Science and Technology: Accuracy, Integrity, and
Security in Computerized Vote-Tallying.

PB89-1 14136 800,057 PC A07/MF A01

Computer Science and Technology; Data Administration:

Management and Practice. Proceedings of the First DAMA
(Data Administration Management Association) Symposium.
PB89-133557 800.824 PC A06/MF A01
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Computer Science and Technology: Guide to Auditing for

Controls and Security: A System Development Life Cycle
Approacfi.

PB88-217450 800.821 PC A12/MF A01

Computer Science and Technology: Guide to Distributed

Database Management.
PB88-201561 800,001 PC A03/MF A01

Computer Science and Technology: Guide to Information
Resource Dictionary System Applications: General Con-
cepts and Strategic Systems Planning,
PB88-219944 800.822 PC A07/MF A01

Computer Science and Technology: Knowledge-Based
System for Physical Database Design.
PB88-1 93289 800,583 PC A04/MF A01

Computer Science and Technology: Management Guide to

Software Reuse,
PB88-225644 800,585 PC A03/MF A01

Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and Pro-

C6dur€s
PB88-223441 800,608 PC A04/MF A01

Computer Science and Technology: Smart Card Technolo-
gy: New Methods for Computer Access Control,

PB89-129514 800,622 PC A04/MF A01

Computer Science and Technology: Stable Implementation
Agreements for Open Systems Interconnection Protocols,

Version 1, Edition 1. December 1987. Based on the Pro-

ceedings of the NBS (National Bureau of Standards) Vi'ork-

shop for Implementors of OSI Held at Gaithersburg, Mary-
land.

PB88-168331 800.579 PC A12/MF A01

Computerization of Welding Information: A Workshop
Report, August 5-6, 1986.
PB88-236807 800,804 PC A03/MF A01

Concentration and Temperature Dependence of Hydrogen
Vibrations Along the c Axis for Hydrogen in Yttrium: Evi-

dence of Dynamically Coupled Hydrogen Pairs.

PB88-217294 800,368 Not available NTIS

Concepts for ATE Systems Calibration: Transport Stand-
ards to Achieve Traceability to National Standards.
PB88-1 93933 800,695 Not available NTIS

Condensation Method for Humidity Measurement in the
UMR (University of Missouri-Rolla) Cloud Simulation Cham-
ber,

PB88-246749 800,055

(Order as PB88-246707, PC A04)

Conductive Composites.
PB88- 194980 800.963 Not available NTIS

Conductors for Advanced Energy Systems,
PB88-194881 800,644 Not available NTIS

Cone Calorimeter Evaluation of the Flammability of Com-
posite Materials,

PB88-201330 800,545 PC A04/MF A01

Considerations for Security in the OSI (Open Systems
lnterconnection)Architecture.

PB89-124929 800,621 Not available NTIS

Constraint Release and Self Diffusion in Polymer Melts.
PB88-175716 800.493 Not available NTIS

Constricted Diamagnetic Hysteresis Loops Observed for

the High T (sub c) Superconductors.
PB88-230560 801,238 Not available NTIS

Constructing Delaunay Triangulations for Sets Constrained
by Line Segments.
PB89-129480 801,045 PC A03/MF A01

Construction of an Ellipsoidal Mirror Analyzer for Ion Detec-
tion.

PB88-217310 801,315 Not available NTIS

Contact Resistance of AI-1%Si-0.5%Cu and AI/TiW/PtSi
Metallization.

PB88-174230 800,653 Not available NTIS

Control of an Automated Machining Workstation.
PB88-192141 800865 Not available NTIS

Convective Velocity Effects on a Thermistor in Water,
PB89-131270 800,884

(Order as PB89-131254, PC A04)

Convergent Analysis of Radiative Matrix Elements in Atomic
Lineshape Theory,
PB88-1 75229 801,280 Not available NTIS

Conversion of Depth-Dose Distributions from Slab to Spher-
ical Geometries for Space-Shielding Applications.
PB89-101554 801.131 Not available NTIS

Converting the AMRF Part Model Report to a PDES/STEP
Subset; A Preliminary Implementation,
PB88-239769 800.916 PC A03/MF A01

Cooling, Stopping, and Trapping Atoms.
PB88-1 89667 801,295 Not available NTIS

Coordinated Joint Motion for an Industrial Robot,
PB88-1 92489 800,897 PC A03/MF A01

Coping with Non-Existent National Standards; An NBS (Na-
tional Bureau of Standards) Perspective.
PB89-1 37665 800,889 Not available NTIS

Core Level Spectroscopy: A Dynamics Perspective.
PB89-1 26957 800.469 Not available NTIS

Corrosion Behavior of Electrodeposited Aluminum-Manga-
nese Alloys,

PB88-217948 801,015 Not available NTIS

Cosmic Ray Acceleration at Relativistic Shocks,
PB88-195128 800,052 Not available NTIS

Cosmic-Ray Transport in Accelerating Flows,
PB88-228184 800,063 Not available NTIS

Coulomb Effects in Asymptotic Normalization Constants; A
Soluble Model,
PB88-194485 801,303 Not available NTIS

Coupled Electron/Photon Monte Carlo Calculations of X-ray
Scattering with Application to Industrial Radiography,
PB89-124051 800,808 Not available NTIS

Crack Resistance by Interfacial Bridging: Its Role in Deter-
mining Strength Characteristics,

PB89-1 26825 800.946 Not available NTIS

Crack Stability and Toughness Characteristics in Brittle Ma-
terials,

PB88-175617 800,926 Not available NTIS

Crack Velocity Thresholds and Healing Mica,
PB88-1 75625 801, 1 15 Not available NTIS

Credible Measurements: A Prerequisite for Defense Readi-
ness,
PB88-230479 801, 1 14 Not available NTIS

Critical Assessment of Atomic Spectroscopy Data,
PB88-1 94865 800,336 Not available NTIS

Critical Assessment of Detection Limits for Ion Chromatog-
raphy,

PB88-1 89238 800,162 Not available NTIS

Critical Lines for a Generalized Three State Binary Gas-
Liquid Lattice Model.
PB89-126429 800,463 Not available NTIS

Critical Review of Rate Constants for Reactions of Hydrat-
ed Electrons, Hydrogen Atoms and Hydroxyl Radicals
(,OH/.0(1-)) in Aqueous Solution,

PB89-1 36352 800,484 Not available NTIS

Cross-Square Rule for Transport in Electrolyte Mixtures.
PB88-199039 800,348 Not available NTIS

Crossed-Beam Studies of Associative lonisation in Heteron-
uclear Systems; NalJ(1 + ) Production from Li' + Na and
Na' -I- Li Collisions.

PB89-123764 801,352 Not available NTIS

Crystal Structure Determination of BaNd2Ti3O10 Using
High Resolution Electron Microscopy.
PB88-1 75609 801,191 Not available NTIS

Crystallization and Preliminary X-ray Diffraction Studies of

Subtilisin GX from Bacillus sp. GX6644,
PB89-127039 801,076 Not available NTIS

Crystallization of a DNA Duplex 15-mer Containing Un-
paired Bases; d(CGCGAAATTTACGCG),
PB88-204466 801,057 Not available NTIS

Crystallization of rec A Protein from Proteus Mirabilis,

PB88-189709 801,075 Not available NTIS

Current-Ripple Effect on Superconductive DC Critical Cur-
rent Measurements,
PB88-1 99088 801.224 Not available NTIS

Cusp Singularity in Surfaces That Minimize an Anisotropic
Surface Energy,
PB88-1 78538 801,201 Not available NTIS

Customized Force Calibration; Matching Laboratory Tests
to Field Conditions,

PB88-1 77480 801,269 Not available NTIS

Dark-Field Microscopy of Transparent Objects with a Bright-

Field Objective,

PB88-198866 801,169 Not available NTIS

Data Encryption Standard, Category: ADP Operations, Sub-
category; Computer Security,

FIPS PUB 46-1 800,600 PC A03/MF A01

Data Execution Module of the Vertical Workstation of the
Automated Manufacturing Research Facility at the National
Bureau of Standards,
PB88-169875 800,906 PC A04/MF A01

Deconvolution for Acoustic Emission,
PB88-190012 800,807 Not available NTIS

Deconvolution in Slow Motion and the Experimental Deter-
mination of the Impulse Response of a Linear Time invar-

iant System,

PB88-1 87737 800,619 Not available NTIS

Deconvolution of Neutron Depth Profiling Spectra,
PB88-175385 801,281 Not available NTIS

Defect Diffusion Models for Internal Friction Processes in

Polyethylene,

PB88-189246 801,029 Not available NTIS

Deformed-Polycrystalline-Copper Elastic Constants,
PB88-192190 801,010 Not available NTIS

Dental Composites; Strength Properties via Weibull Statis-
tics,

PB89-133003 800,067 Not available NTIS

Dentine and Enamel Bonding Agents,
PB88-17e680 801.081 Not available NTIS

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Material.

PB88-194527 801,305 Not available NTIS

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Material (Summary Abstract),

PB88-237425 801,241 Not available NTIS

Dependence of the Half Widths of Plasma-Broadened Hy-
drogen Lines on Reduced Mass, Temperature, and Density,
PB89-1 18814 801.345 Not available NTIS

Design and Construction of a State-of-the-Art High Temper-
ature Tribometer,

PB89-148332 800,950 PC A10/MF A01

Design Concepts for Safer Matches and Lighters,

PB88-250626 800,550 PC A04/MF A01

Design Criteria for Glass Cladding Subjected to Wind
Loads,
PB88-1 76946 800,929 Not available NTIS

Design of 316LN-Type Alloys,

PB88-199013 800.981 Not available NTIS

Designing Microelectronic Welds for Acoustic Emission
Testability,

PB88-204870 800,674 Not available NTIS

Desorption of a Two-State System; Laser Probing of Gal-
lium Atom Spin-Orbit States from Silicon (100).

PB89-107221 801,250 Not available NTIS

Detailed Energy Transfer Mechanism in Pentafluoroben-
zene/Argon Mixtures,

PB88-239405 800,399 Not available NTIS

Detection of Spectrally Narrow Light Emission by Laser
Intra-Cavity Spectroscopy,
PB88-1 76847 801,155 Not available NTIS

Detection of X-ray Emission from the Young Low-Mass Star
Rossiter 137B,
PBe8-176854 800,015 Not available NTIS

Detectors for Neutron Scattering in the eV Region,
PB88-1 77563 801,291 Not available NTIS

Determination of Added Chromium (III) and Chromium (Vl)

in Natural Water by Ion-Pairing High-Performance Liquid

Chromatography with Detection by Atomic Absorption
Spectrometry,
PB88-1 89782 800,164 Not available NTIS

Determination of Boron in Borosilicate Glasses by Neutron
Capture Prompt Gamma-Ray Activation Analysis,

PB88-1 75377 800,923 Not available NTIS

Determination of Chromium-50 in Human Blood and Its Uti-

lization for Blood Volume Measurements,
PB88-176441 801,064 Not available NTIS

Determination of Extracellular Fluid Volume in Whole Dental
Plaque Using Potassium- or Chloride-Selective Micro-Elec-

trodes.

PB88-238878 801,090 Not available NTIS

Determination of Fat Soluble Vitamins in Oil Matrices by
Multidimensional High-Performance Liquid Chromatography.
PB89-119150 800,191 Not available NTIS

Determination of Genotoxic Polycyclic Aromatic Hydrocar-
bons in a Sediment from the Black River.

PB88-1 89790 800,767 Not available NTIS

Determination of Nitrogen Dioxide in Air Compressed Gas
Mixtures by Quantitative Tunable Diode Laser Absorption

Spectrometry and Chemiluminescence Detection.

PB89-127104 800,194 Not available NTIS

Determination of Phosphorus in Copper-Based Alloys Using
Ion-Exchange Chromatography and Direct-Current Plasma
Emission Spectrometry.
PB88-1 76433 800,152 Not available NTIS

Determination of Polycyclic Aromatic Hydrocarbons in a
Coal Tar Standard Reference Material,

PB88-2 17849 800179 Not available NTIS

Determination of Scattering Parameters from Precision Co-
axial Air-Line Standards,
PB88-239470 800,645 Not available NTIS
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Determination of the Input Data for a Model of the Heat
Release Rate of Wood.
PB88-1 99005 800.542 Not available NTIS

Determination of the Structure of OCS COS.
PB88-189311 800,317 Not available NTIS

Determination of Water Structure Around Biomolecules
Using X-ray and Neutron Diffraction Ivlethods.

PB88-173992 800,203 Not available NTIS

Development and Experimental Test of an Analytical Model
of the Orifice Pulse Tube Refrigerator.

PB88-189857 801.298 Not available NTIS

Development of a Cleaning and Deburring Workstation for

the AMRF (Automated Manufacturing Research Facility).

PB88-1 94279 800.899 Not available NTIS

Development of a Method for Assessing Toxic Hazard.
PB89-101414 800,125 Not available NTIS

Development of an Automated Digital Image Acquisition

System for AEM (Analytical Electron Microscope).

PB88-193818 800.170 Not available NTIS

Development of an Intensified Digital Line Camera System
for Real-Time Line Measurements in Turbulent Flows.
PB88-193883 801.135 Not available NTIS

Development of NBS (National Bureau of Standards) Thin

Glass Films for X-ray Fluorescence Spectrometry.
PB88-1 75070 800.147 Not available NTIS

Development of Standards for Superconductors, Interim

Report January 1986-December 1987,
PB88-215439 801.229 PC A05/MF A01

Development of Standards for Surface Analysis.

PB88-1 94550 800.226 Not available NTIS

Development of the NBS (National Bureau of Standards)
(10)Be/(9)Be Isotopic Standard Reference Material.

PB88-177555 801,290 Not available NTIS

Developmental Expert System for Test Structure Data Eval-

uation.

PB88-200340 800.670 Not available NTIS

Differences in the Molecular Weight and the Temperature
Dependences of Self-Diffusion and Zero Shear Viscosity in

Linear Polyethylene and Hydrogenated Polybutadiene.
PB88-1 75708 800,492 Not available NTIS

Diffraction Imaging of High Quality Bismuth Silicon Oxide
with Monochromatic Synchrotron Radiation: Implications for

Crystal Growth.
PB88-1 77639 801.198 Not available NTIS

Diffraction Imaging (Topography) with Monochromatic Syn-
chrotron Radiation,

PB89-131262 801,264

(Order as PB89-131254, PC A04)

Diffusion Bonding of Ductile Single Crystals for Strain Free
Mounting.
PB89-1 19069 800,428 Not available NTIS

Diffusion Induced Interface Migration in Ceramics.
PB88-217617 800,940 Not available NTIS

Diffusion of Linear and Cyclic Polymers in Semi-Dilute Solu-
tions of Linear Polymers Measured by Fluorescence Recov-
ery After Photobleaching,
PB88-195078 801,031 Not available NTIS

Digital X-ray Compositional Mapping with 'Standard Map'
Corrections for Wavelength Dispersive Spectrometer Defo-
cusing.

PB89-101463 800,185 Not available NTIS

Dilute Solution Characterization of Cyclic Polystyrene Mole-
cules and Their Zero-Shear Viscosity in the Melt.

PB89-1 26734 800,506 Not available NTIS

Direct Comparison of Mechanical and Optical Measure-
ments of the Finish of Precision Machined Optical Surfaces.
PB88-189600 801,163 Not available NTIS

Direct Measurement of Heat of Gasification for Polymethyl-
methacrylate,
PB89-122378 800.736 PC A03/MF A01

Direct Observation of Ba(1 -f ) Velocity Distributions in a
Drift Tube Using Single-Frequency Laser-Induced Fluores-
cence.
PB88-187570 800.300 Not available NTIS

Direct Observation of the Charge-Density-Wave in Potassi-
um by Neutron Diffraction.

PB89-126841 801.263 Not available NTIS

Directory of Calibration Services for Ionizing Radiation
Survey Instruments.
PB88-180666 801.128 PC A04/MF A01

Directory of Federal Government Certification Programs (for

Products and Sen/ices).
PB88-201512 800.007 PC A11/MF A01

Directory of Organizations and Standards That Affect the
Movement of Telecommunications Information for Ten Pa-
cific Rim Countries,

PB89-141121 800.573 PC A04/MF A01 PB88- 169982 800.091 PC A10/MF A01

Discharges at Extremely High Values of E/n and Low Cur-

rents.

PB88-204581 801, 187 Not available NTIS

Disclinations: The Magnetism and the Magnetic Anisotro-

pies of the Rare-Earth-3d Transition-Metal Hard Magnets
(Invited).

PB88-230552 801,237 Not available NTIS

Discovery of Nonthermal Radio Emission from Magnetic
Bp-Ap Stars.

PB88-198940 800.030 Not available NTIS

Discrete Thermal Analysis Method (DTAM) for Building

Energy Simulation with DTAM1 Users Manual,
PB89-1 27534 800,753 PC A05/MF A01

Displacement Errors in Antenna Near-Field Measurements
and Their Effect on the Far Field.

PB89-1 18954 800,629 Not available NTIS

Distorted-Wave Calculations of the Electron-Impact Ioniza-

tion of Highly Ionized Na-Like Ions.

PB88-187588 800,301 Not available NTIS

Disturbance Propagation Approach to the Dynamic Charac-
terization of Linear Flexible Structures.

PB88-187729 800,519 Not available NTIS

Diurnal Effectiveness of Phase Change Energy Storage Cyl-

inders.

PB88- 196795 800.749 Not available NTIS

DoD (Department of Defense) and NBS (National Bureau of

Standards) Plan Laboratory Accreditation Experiment.
PB89-1 1 891 3 800 793 Not available NTIS

Does Ammonia Hydrogen Bond.
PB88-176581 800.210 Not available NTIS

Doppler-Free Optical Multiplex Spectroscopy with Stochas-
tic Excitation.

PB89-123798 801,179 Not available NTIS

Doppler-Limited Spectra of the C-H Bending Overtone of

Fluoroform.
PB89-119036 800,426 Not available NTIS

Dosimetry for Industrial Radiation.

PB88-1 77530 801.099 Not available NTIS

Dosimetry of Steady-State Gamma Rays or Pulsed X-rays
Using Liquid-Core Optical Waveguides.
PB88-1 77548 801.159 Not available NTIS

Double Auger Processes in the Electron-Impact Ionization

of Lithium-Like Ions.

PB88-189139 800.313 Not available NTIS

Droplet Size Measurements in a Swirling Kerosene Spray
Flame by Laser Light Scattering.

PB88-193966 800,334 Not available NTIS

Durability of Building Materials: Durability Research in the
United States and the Influence of RILEM on Durability Re-
S63rch
PB88-i95151 800,112 Not available NTIS

Dynamic Mechanical Properties of Two AAR M128 and
One ASTM A212-B Steel Tank Car Head Plates.

PB88-219613 801.369 PC A05/MF A01

Dynamics and Symmetries in Intense Field Multiphoton
Processes: Floquet Theoretical Approaches.
PB88-173935 801.271 Not available NTIS

Dynamics of a Heating Coil Control Loop.
PB89-101331 800.746 Not available NTIS

Dynamics of Concentration Fluctuation in a Polymer Blend
on Both Sides of the Phase Boundary.
PB88-1 89899 800,325 Not available NTIS

Dynamics of Dissociative Adsorption and Vibrational Excita-

tion in Molecule-Surface Collisions.

PB89-1 26940 800,468 Not available NTIS

Dynamics of Phase Separation in Binary Polymer Mixtures.
PB88-238902 800,505 Not available NTIS

Economic Effects of Materials Degradation.
PB88- 189253 800,757 Not available NTIS

Effect of a Large Rotating Scatterer in a Rectangular
Cavity,

PB88-225693 801,320 PC A03/MF A01

Effect of Application Parameters on Adhesive-Bonded
Seams in Single-Ply Membranes.
PB88-1 94063 800 1 10 Not available NTIS

Effect of Blow Count on Energy Transfer in SPT (Standard
Penetration Tests),
PB88-239785 800,528 PC A03/MF A01

Effect of Bremsstrahlung-Produced Fluorescence on X-ray
Microanalysis in the Analytical Transmission Electron Micro-
scope.
PB88-203716 800,175 Not available NTIS

Effect of Cigarette Characteristics on the Ignition of Soft
Furnishings.

Effect of Closed Classical Orbits on Quantum Spectra: Ioni-

zation Atoms in a Magnetic Field. 1. Physical Picture and
Calculations.

PB89-123731 801,350 Not available NTIS

Effect of Closed Classical Orbits on Quantum Spectra: Ioni-

zation of Atoms in a Magnetic Field. 2. Derivation of Formu-

PB89-123749 801,351 Not available NTIS

Effect of Electric Fields on Autoionizing Resonances.
PB88-1 75666 800.283 Not available NTIS

Effect of Oxygen Annealing on Low-Resistivity Contacts for

High-T (sub c) Superconductors.
PB88-228283 801.236 Not available NTIS

Effect of Short Cycling and Fan Delay on the Efficiency of a
Modified Residential Heat Pump.
PB88-1 89931 800,742 Not available NTIS

Effect of Sintering on the Sheet Resistance Directly Under
an Aluminum/Silicon Ohmic Contact.
PB88-1 76805 800,655 Not available NTIS

Effect of Surface Preparation on Metal/Bone Cement Inter-

facial Strength.

PB89-123293 800,072 Not available NTIS

Effect of Thermal Mass on Night Temperature Setback
Savings.

PB89-123269 800,752 Not available NTIS

Effect of Transverse Compressive Stress on the Critical

Current and Upper Critical Field of Nb3Sn.
PB88-188545 800.642 Not available NTIS

Effect of Wall Mass on the Peak Sensible Heating and
Cooling Loads of a Single-Family Residence,
PB89-114037 800.751 PC A03/MF A01

Effect of Water on Piloted Ignition of Cellulosic Materials,

PB89-127732 800.557 PC A03/MF A01

Effects of Abnormal Conditions on Accuracy of Orifice

Measurement.
PB88-239496 800.788 Not available NTIS

Effects of Composition and Environment on the Fracture of

Fluoride Glasses.
PB88-217625 800.941 Not available NTIS

Effects of Configuration Mixing in Ml and E2 Transitions

between Ground-State Terms of Sulfurlike Ions.

PB89-101364 801.337 Not available NTIS

Effects of Counter Ions on Crack Growth in Vitreous Silica.

PB88-189949 800.931 Not available NTIS

Effects of Crystal Field and Exchange Interactions on the

Spin Excitations in Rare Earth Laves-Phase Compounds.
PB88-213616 801.228 Not available NTIS

Effects of Isotopic Substitution on Abstraction Reactions of

Ammonia Ions with Hydrogen at Very Low Temperatures.
PB88-187521 800.220 Not available NTIS

Effects of Random Field Interactions in Amorphous Rare
Earth Alloys.

PB88-189295 801.207 Not available NTIS

Effects of Rinses with an Acidic Calcium Phosphate Solu-

tion on Fluoride Uptake, Caries, and In situ Plaque pH in

Rats.

PB89-101729 801.092 Not available NTIS

Effects of Specimen Size, Side-Grooving, and Precracking
Temperature on J-lntegral Test Results for AISI 316LN at 4
K.

PB89- 126767 800.991 Not available NTIS

Effects of Very Low Electric Fields on Narrow Autoionizing

States in Gadolinium.
PB88-209572 800,364 Not available NTIS

Efficient Algorithm for the Brownian Dynamics Simulation of

Aggregation.
PB88-190186 800.620 Not available NTIS

Elastic Constants and Debye Temperature of Polycrystalline

Y1Ba2Cu30(7-x).
PB88-192166 801,210 Not available NTIS

Elastic Constants of Polycrystalline Y1Ba2Cu307-x.
PB89-1 32740 801.265 Not available NTIS

Elastic Neutron Scattering Studies of the Structure of

Graphite Intercalated with Potassium and Ammonia.
PB88-198874 800.346 Not available NTIS

Elastic Properties of Glass Reinforced Dental Composites.
PB89-107056 800.064 Not available NTIS

Elastic Properties of Metal-Oxide Superconductors,
PB86-192174 801.211 Not available NTIS

Electric Dipole Moment of the Neutron.
PB89-107163 801,340 Not available NTIS

Electric Field Effects on Structure in the Continuum.
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PB88-203799 800,563 Not available NTIS PB89-1 23202 800,433 Not available NTIS

Electrical Aspects of the Snowflake Crystal.

PB88-192216 800,248 Not available NTIS

Electrical Fast Transient Tests; Applications and Limita-
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PB88-189261 800.689 Not available NTIS

In I Isoelectronic Sequence: Wavelengths and Energy
Levels for Xe VI Through La IX.

PB88-1 77423 , 801,158 Not available NTIS

Incident-Energy Dependence of Electron-Ion Collision

Cross Sections.
PB89-123277 801,349 Not available NTIS

Inclined Contact Recirculating Roller Bearing.

PATENT-4 765 754 800.814 Not available NTIS

Inclusions and Fracture Toughness in Stainless Steel

Welds at 4 K.

PB89-126791 800.993 Not available NTIS

Indentation Deformation and Fracture of Sapphire.
PB88-189527 800.930 Not available NTIS

PB88-194915 800.541 Not available NTIS

Indoor Air Quality.

PB88-1 75369 800.739 Not available NTIS

Inductively Coupled Plasma Mass Spectrometric Analysis of

Ultrapure Acids.

PB88-230420 800. 182 Not available NTIS

Industrial. Agricultural, and Medical Applications of Radi-

ation Metrology: Current Status and Prospects for the

1990's.
PB88-175328 801,095 Not available NTIS

Inelastic Neutron Scattering of the Interaction of Hydrogen
with Palladium Black.
PB88-217542 800,370 Not available NTIS

Influence of Cement Alkali Distribution on Expansion Due to

Alkali-Silica Reaction.
PB88-175500 800.924 Not available NTIS

Influence of Electrical Fields on Diffusion of Donors and
Acceptors in Semiconductor Junctions.

PB89-127195 800,679 Not available NTIS

Influence of Microstructure on Creep Rupture.
PB88-217641 800,942 Not available NTIS

Information Resource Dictionary System: An Integration

Mechanism for Product Data Exchange Specification.

PB89-1 13559 800.002 PC A03/MF A01

Infrared-Active Combination Bands in ArHCI.
PB88-230370 800.385 Not available NTIS

Infrared Spectrum of GeO.
PB88-1 75211 801.153 Not available NTIS

Infrared Tunable Diode Laser Spectroscopy of the Delta

nu= 2 Band of (7)Li(127)l.

PB88-1 75203 800.280 Not available NTIS

Initial Graphics Exchange Specification (IGES) Version 4.0.

PB88-235452 800.839 PC A23/MF A01

Initial Investigation of the Properties and Performance of

Magnesium Oxychloride-Based Foam Thermal Insulation,

PB88-164058 801.025 PC A03/MF A01

Injection Chicane of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack Microtron.

PB88-238555 801,326 Not available NTIS

Innovative Laser Techniques in Chemical Kinetics: A Peda-
gogical Sun/ey.
PB89-123723 800.438 Not available NTIS

Integral Analysis of the Equations of Wind-Aided Flame
Spread.

Integral Analysis of Two Simple Model Problems on Wind-
Aided Flame Spread.
PB88-230511 800,547 Not available NTIS

Integrated Manufacturing Data Administration System
(IMDAS)-An Overview.
PB88-1 77290 800,802 Not available NTIS

Integration of Analysis and Databases for Engineering Deci-
sion Making.
PB89-127120 800,840 Not available NTIS

Intelligent Peripheral Interface (IPI). Category: Hardware
Standard, Subcategory: Interface.

F1PSPUB 130 800,596 PC E20

Intensities of Adsorption Lines of the Hot Band Nu sub 8 -i-

Nu sub 11 - Nu sub 11 of Allene (12)C3H4 (Intensites des
Rales d'Absorption dans la Bande Chaude Nu sub 8 -(- Nu
sub 11 - Nu sub 11 of de I' Allene (12)C3H4).
PB88-167150 800,202 Not available NTIS

Interaction of Lighting, Heating and Cooling Systems in

Buildings. Interim Report,

PB89-136295 800.088 PC A08/MF A01

Interaction of NF3 with Ru(0001): Order at Steps.

PB88-237417 800391 Not available NTIS

Interactions of Atmospheric Neutrinos in Nuclei at Low
Energy.
PB89-127062 801.359 Not available NTIS

Intercomparison of Fundamental Parameter Interelement
Correction Methods. Part 2.

PB88-1 75054 800.776 Not available NTIS

Interface Concepts for Plug-Compatible Production Man-
agement Systems.
PB88-189279 800,847 Not available NTIS

Interfacial Equilibrium during a First-Order Phase Transfor-

mation in Solids.

PB88-190152 800,327 Not available NTIS

Interfacial Layers in Brittle Cracks.
PB88-1 95029 800.935 Not available NTIS

Interfacial Tension and Vapor-Liquid Equilibria in the Critical

Region of Mixtures.

PB88-239439 800.402 Not available NTIS

Internal Discontinuity Sensor Needs for Steel: Report of a
Workshop. Held at Gaithersburg. Maryland. July 16. 1986,

PB88-232889 800.877 PC A04/MF A01

Internal Revenue Service Post-of-Duty Location Modeling
System: Users Manual Version 4.0.

PB89-107718 801.373 PC A03/MF A01

International Comparison of Power Meter Calibrations Con-
ducted in 1987.

PB88-239546 800,708 Not available NTIS

International Comparisons of Pressure Standards: A Status

Report.

PB88-246731 800.789

(Order as PB88-246707. PC A04)

International Conference on Low Temperature Physics (LT-

18) (18th).

PB89-124960 801,258 Not available NTIS

International Temperature Scales.

PB89-126411 801.146 Not available NTIS

Interpenetrating Incommensurately Modulated Lattices with

Icosahedral Symmetry.
PB8S-217955 801.232 Not available NTIS

Intramolecular Association of Covalently-Linked Viologen

Radicals.

PB88-1 74073 800.264 Not available NTIS

Introduction and Summary for Mechanical Relaxation of Re-
sidual Stresses.

PB89-132930 800.809 Not available NTIS

Introduction to Mechanisms of DNA (Deoxyribonucleic Acid)

Damage and Repair.

PB88-175310 801.071 Not available NTIS

Inventory of Equipment in the Inspection Workstation.

PB88-217229 800.873 PC A03/MF A01

Inversion of Second Virial Coefficients for Polyatomic Mole-

PB88-174784 800,270 Not available NTIS

Investigation into the Ashland Oil Storage Tank Collapse on
January 2. 1988,
PB88-216601 800.983 PC A10/MF A01

Investigation of a User-Operated Mass Calibration Package,
PB89-132336 800,800 PC A04/MF A01

Investigation of Interfaces in a Ni/Cr Multilayer Film with

Secondary Ion Mass Spectrometry.
PB88-193826 800.331 Not available NTIS

TI-8



TITLE INDEX

Investigation of Matrix Effects and Isotope Dilution in SIRIS

(Sputter-Initiated Resonance Ionization Spectroscopy)
IVIeasurement of Uranium in Soils.

PB88-177514 800.765 Not available NTIS

Investigation of the Hydrogen Source for Masers,

PB8e-225685 801. 173 PC A04/tVlF A01

Ion Broadening of Heavy Element Lines in Plasmas.
PB88-189964 801.185 Not available NTIS

Ion Chemistry of Cyanides and Isocyanides. 2. Alkylation of

HCN and Cyanides by Oxygen and Sulfur Compounds.
Gas-Phase Synthesis and Reactions of Protonated Isocyan-

ides.

PB88-174065 800,206 Not available NTIS

lon-Chromatographic Determination of Magnesium and Cal-

cium at the Part-Per-Billion Level with Concentrator Col-

utnns.

PB88-1 87646 800,159 Not available NTIS

Ionic Hydrogen Bond and Ion Solvation. 3. Bonds Involving

Cyanides. Correlations with Proton Affinities.

PB88-174131 800,268 Not available NTIS

Ionic Hydrogen Bond and Ion Solvation. 4. (SH(1 + ))..0

and (NH(1 -i- ))..S Bonds. Correlations with Proton Affinity.

Mutual Effects of Weak and Strong Ligands in Mixed Clus-

ters.

PB88-174123 800,267 Not available NTIS

Ionic Hydrogen Bond and Ion Solvation. 6. Interaction Ener-

gies of the Acetate Ion with Organic Molecules. Compari-
son of CH3C00(1-) with Cl(l-), CN(I-), and SH(1-).

PB88-238837 800397 Not available NTIS

Ionic Hydrogen Bond and Ion Solvation. 7. Interaction Ener-

gies of Carbanions with Solvent Molecules.
PB8e-238829 800,396 Not available NTIS

Ionizing Radiation-Induced Damage in the Deoxyribonucleic

Acid of Cultered Human Cells; Identification of 8,5'-Cyclo-

2'-Deoxyguanosine.
PB89-127179 801.104 Not available NTIS

Irregularity in Nb-Ti Filament Area and Electric Field Versus
Current Characteristics.

PB88-1 76474 801,192 Not available NTIS

Isotope Dilution Neutron Spectroscopy: A Vibrational Probe
of Hydrogen/Deuterium Adsorbate Interactions on Palladi-

um Black.

PB88-200324 800.352 Not available NTIS

Isotope Dilution Spark-Source Mass Spectrometric Determi-

nation of Total Mercury in Botanical and Biological Sam-
ples.

PB89-101703 800,187 Not available NTIS

Isotope Effects in the High-Resolution Infrared Spectrum of

OC-HF.
PB88-217880 800.373 Not available NTIS

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broad-Band Use, 100 kHz to 18 GHz.
PB88-189659 800,691 Not available NTIS

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broadband Use, 100 kHz - 18 GHz.
PB88-217922 800,700 Not available NTIS

Iterative Self-Weighting Procedure for Fitting Straight Lines
to Heteroscedastic Data.
PB89-101422 801,051 Not available NTIS

lUE Observations of Neutral Hydrogen and Deutenum in

the Local Interstellar Medium.
PB88-228275 800,038 Not available NTIS

Josephon Array Voltage Standard at 10 V.

PB88-176482 800.684 Not available NTIS

PB88-244553 800. 184 PC A16

Josephson ac Voltmeter.
PB89-101505 800.715 Not available NTIS

Journal of Physical and Chemical Reference Data, Volume
17, 1988, Supplement No. 1. Gas-Phase Ion and Neutral
Thermochemistry.
PB89-135727 800.481 Not available NTIS

Journal of Physical and Chemical Reference Data, Volume
17, 1988, Supplement No. 4. Atomic Transition Probabilities

Iron through Nickel.

PB89-135735 800.482 Not available NTIS

Journal of Physical and Chemical Reference Data, Volume
17, Number 2, 1988.
PB89-136337 800.517 Not available NTIS

Journal of Physical and Chemical Reference Data, Volume
17, Number 3, 1988.
PB89-135685 800.477 Not available NTIS

Journal of Research of the National Bureau of Standards,
Volume 93, Number 1, January-February 1988.
PB88-169727 801,149 PC AOS

Journal of Research of the National Bureau of Standards,
Volume 93, Number 2, March-April 1988.
PB88-192331 800,329 PC A06

Journal of Research of the National Bureau of Standards,
Volume 93, Number 3, May-June 1988.

Journal of Research of the National Bureau of Standards.

Volume 93, Number 4, July-August 1988.

PB88-246707 800.831 PC A04

Journal of Research of the National Bureau of Standards,

Volume 93. Number 5, September-October 1988,

PB89-131254 800.883 PC A04

Journal of Research of the National Institute of Standards
and Technology. Volume 93. Number 6, November-Decem-
ber 1988.

PB89-133367 801,067 PC A04

Kinetic Studies Using a Highly Sensitive Microphone Detec-

tor,

PB89-1 33375 801,363

(Order as PB89-1 33367, PC A04)

Kinetics Investigation of the Gas-Phase Reactions of OH
Radicals with Cyclic Ketones and Diones: Mechanistic In-

sights.

PB89-101562 800.409 Not available NTIS

Kinetics of Hydrogen and Hydroxyl Radical Attack on
Phenol at High Temperatures.
PB88-218029 800,378 Not available NTIS

Kinetics of One-Electron Oxidation by the CIO Radical.

PB88-189717 800,321 Not available NTIS

Kinetics of One-Electron Oxidation by the Cyanate Radical.

PB89-126007 800,461 Not available NTIS

KWIC (Key-Word-ln-Context) Index of U.S. Voluntary Engi-

neering Standards.
PB88-145560 800.868 MF E04

Laboratory Accreditation and the Procurement Community.
PB88-176615 800.811 Not available NTIS

Laboratory Applications of the Vortex Tube.
PB89-124846 800.515 Not available NTIS

Languages and Software Parts for Elliptic Boundary-Value
Problems.
PB89-1 37608 801.046 Not available NTIS

Large-Scale Compartment Fire Toxicity Study; Comparison
with Small-Scale Toxicity Test Results,

PB88-241054 800.121 PC A05/MF A01

Laser-Cooling and Electromagnetic Trapping of Neutral

Atoms.
PB88-175096 801.274 Not available NTIS

Laser-Cooling and Trapping Neutral Atoms.
PB88-175112 801,276 Not available NTIS

Laser Cooling, Stopping, and Magnetic Trapping of Neutral

Atoms.
PB88-175104 801.275 Not available NTIS

Laser Double-Resonance Measurements of Rotational Re-
laxation Rates of HF(J= 13) with Rare Gases, H2 and D2.
PB89-107130 800,418 Not available NTIS

Laser Induced Damage in Optical Materials; 1985.
PB88-248323 801. 176 PC A25/MF A01

Laser Induced Damage in Optical Materials; 1986.
PB89-129548 801.182 PC A99/MF E04

Laser-Induced Desorption; Thermal and Nonthermal Path-

ways.
PB88-238662 800.394 Not available NTIS

Laser Ionization Mass Spectrometry of Chromatography
Column Packing Material.

PB89-1 27096 801.038 Not available NTIS

Laser Probing of Gallium Spin Orbit State Desorption and
Scattering from Silicon (100) Surfaces.
PB88-195136 800.341 Not available NTIS

Laser Probing of the Rotational Alignment of N2(1 + ) Dnft-

ed in Helium.
PB88-187513 800,219 Not available NTIS

Laser Stabilization at the Millihertz Level.

PB89-123756 801.178 Not available NTIS

Lattice Approach to Complex Electromagnetic Environ-
ments.
PB88-193917 801.302 Not available NTIS

Letter to the Editor; Fire Technology.
PB88-1 77308 800.535 Not available NTIS

(Order as PB89-1 33367, PC A04)

Liposome-Enhanced Flow Injection Immunoanalysis.

PB88-217914 801.066 Not available NTIS

Liquid Membranes.
PB88-1 75476 800. 151 Not available NTIS

Lights of New York Harbor,
PB88-234208 801.134 PCA05/MFA01

Limitations of Isotropic Theory of Band-Gap Narrowing in Si

and GaAs Devices.
PB88-194394 800.663 Not available NTIS

Limits of Stability of the Extended Water Model.
PB88-189675 800.319 Not available NTIS

Liposome-Based Flow Injection Immunoassay System,
PB89-1 33409 801,069

Liquid Optical Waveguide Dosimetry in Continuous and
Pulsed Radiation Fields.

PB88-193750 801,129 Not available NTIS

LISP-Based Image Analysis System with Applications to Mi-

croscopy.

PB89-124093 800,618 Not available NTIS

Literature Review of Post-Installed Anchorage in Concrete,
PB88-217237 800131 PC A04/MF A01

Literature Review of Strengthening Methodologies of Exist-

ing Structures,

PB88-218219 800,132 PC A07/MF A01

Literature Review of the Chemical Nature and Toxicity of

the Decomposition Products of Polyethylenes.

PB88-177365 801.107 Not available NTIS

Local Atomic Environments in the Manganese-Aluminum
Icosahedral Phase.
PB88-176516 801,193 Not available NTIS

Low-Accelerating-Voltage SEM (Scanning Electron Micro-
scope) Magnification Standard Prototype.

PB89-132732 800,885 Not available NTIS

Low-Blank Chemical Separation of Rhenium and Osmium
from Gram Quantities of Silicate Rock for Measurement by
Resonance Ionization Mass Spectrometry.
PB88-230388 800,181 Not available NTIS

Low Temperature Elastic Constants of Deformed Polycrys-

talline Copper.
PB89-101679 801,019 Not available NTIS

Low-Temperature Manganese Contributions to the Elastic

Constants of Face-Centered-Cubic Fe-Cr-Ni Stainless Steel.

PB89-1 18970 800.985 Not available NTIS

Low Temperature Phase Relationships in the System Zr02-
Ti02.

PB88-175591 800,925 Not available NTIS

Magnetic Behavior of Both Superconducting Thin Films and
Their Deposition Targets.

PB88-230586 801.239 Not available NTIS

Magnetic Field Dependence of the Small Angle Scattering

in Amorphous DyCu.
PB88-194212 801.214 Not available NTIS

Magnetic Fluctuations and Two-Dimensional Ordering in

ErBa2Cu307.
PB88-189303 801.208 Not available NTIS

Magnetic Properties of Amorphous Metals.

PB88-194238 801.216 Not available NTIS

Magnetic Properties of Thin-Film Ag-i- Iron-Oxide Granular
Metals.

PB88-230594 801.240 Not available NTIS

Magnetic Susceptibility of Sintered and Powdered Y-Ba-Cu-
O.
PB88-199096 801.225 Not available NTIS

Manipulator Primitive Level Task Decomposition.
PB89-133532 800.903 PC A04/MF A01

Manipulator Sen/o Level Task Decomposition.
PB89-1 33540 800.904 PC A03/MF A01

Mass Distributions in Elliptical Galaxies at Large Radii.

PB88-189097 800.022 Not available NTIS

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-XI.
PB89-100556 801.123 PC A17/MF A01

Mathematical Model for the Pulsed Electrodeposition of

Alloys.

PB89-119127 800.727 Not available NTIS

Measurement of Colllsional V -> T,R Energy Transfer in

Vibrationally Excited SF6 Using Doppler Broadening of the
Hg(6 singlet S(0) - 6 tnplet P(1)) Multiplet.

PB88-204938 800.359 Not available NTIS

Measurement of Droplet Size in Sprinkler Sprays,
PB88-215454 800.116 PC A04/MF A01

Measurement of Interzonal Heat and Mass Transfer by Nat-
ural Convection.
PB88-1 77688 800.079 Not available NTIS

Measurement of Isotope Shifts of Two-Photon Transitions
in Beryllium.

PB88-230396 800,386 Not available NTIS

Measurement of Liposome-Released Ferrocyanide by a
Dual-Function Polymer Modified Electrode.

PB88-176631 801,073 Not available NTIS
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Measurement of Low Abundance Isotopes by Laser Reso-
nance Ionization Mass Spectrometry (RIMS).

PB88-230438 800,251 Not available NTIS

Measurement of Moisture Content for Building Interior Sur-

PB88-175351 800.078 Not available NTIS

Measurement of the Gamma-Ray Emission Rate of (109)Cd
with a Well-Type Nal(TI) Detector.

PB89-124952 800,460 Not available NTIS

Measurement of the Universal Gas Constant R Using a
Spherical Acoustic Resonator.
PB88-177019 800,294 Not available NTIS

PB88-1 92349 800 169

(Order as PB88- 192331, PC A06)

Measurements for Accurate MOS Transistor Simulation.

PB88-194378 800,661 Not available NTIS

Measurements of CO(v= 1) Population Lifetimes: Metal-

Carbonyl Cluster Compounds Supported on Si02.

PB89-127203 800.475 Not available NTIS

Measurements of Excitation Rate Coefficients for Al-Like

Ions: Fe XIV, Ni XVI, and Cu XVII.

PB88-177456 801.289 Not available NTIS

Measurements of Flame Lengths Under Ceilings,

PB89-107734 800.552 PC A03/MF A01

Measurements of Frequency Stability.

PB88-188511 800.688 Not available NTIS

Measurements of Roughness of Very Smooth Surfaces.

PB88-189972 801,164 Not available NTIS

Measurements of the Gas Phase UV Absorption Spectrum
of C2H502 1 + Radicals and of the Temperature Depend-
ence of the Rate Constant for Their Self-Reaction.

PB88-218037 800,379 Not available NTIS

Measurements of the Viscosities of Compressed Fluid and
Liquid Carbon Dioxide + Ethane Mixtures.

PB89-126817 800,464 Not available NTIS

Measuring Hazards of Products of Combustion from Electri-

cal Systems.
PB88-189741 800,758 Not available NTIS

Measuring Microcomputer Productivity.

PB88-228291 800,005 Not available NTIS

Mechanical and Physical Properties of Coquina Stone from
the Castillo de San Marcos National Monument,
PB88-164231 800,527 PC A03/MF A01

Mechanical Property Enhancement in Ceramic Matrix Com-
posites.

PB88-232863 800,967 PC A04/MF A01

Mechanical Tests of Large Specimens at 4 K: Facilities and
Results.

PB89-123301 800.986 Not available NTIS

Mechanism of Oligonucleotide Loop Formation in Solution.

PB88-209432 801.058 Not available NTIS

Mechanisms and Applications of Electron Stimulated De-
sorption in Surface Science.
PB88-189170 800.315 Not available NTIS

Metallurgy of Quasicrystals.

PB88-174156 801.004 Not available NTIS

Methacrylate Oligomers with Pendant Isocyanate Groups as
Tissue Adhesives.
PB89-137533 800.920 Not available NTIS

Method for Making Low-Resistivity Contacts to High Tc Su-
perconductors.
PB88-194428 801,219 Not available NTIS

Method of Determining Subsurface Property Value Gradi-

ent.

PATENT-4 765 750 800,075 Not available NTIS

Methodology for Standard Electromagnetic Field Measure-
ments.
PB88-189337 800,690 Not available NTIS

Methods for Comparing the Performance of Pure and Mixed
Refrigerants in the Vapour Compression Cycle.

PB88-177670 800,816 Not available NTIS

Microanalytical Determination of pH, Calcium, and Phos-
phate in Plaque Fluid.

PB88-175682 801,077 Not available NTIS

Microbial Intervention in Trace Element Containing Industri-

al Process Streams and Waste Products.
PB89-127070 800,766 Not available NTIS

Microdosimetnc Event Size Distributions in Small Sites in

Water Vapour Irradiated by Protons.
PB89-101547 801.101 Not available NTIS

Microelectronic Test Structure for Thickness Determination
of Homogeneous Conducting Thin Films in VLSI (Very
Large-Scale Intergration) Processing.
PB88-200357 800,671 Not available NTIS

Microradiography with an X-ray Image Magnifier: Application

to Dental Hard Tissue.
PB88-189956 801.084 Not available NTIS

Microsegregation in Rapidly Solidified Ag-15 wt% Cu
Alloys.

PB89-119101 801.020 Not available NTIS

Microwave Detection of the Primary Ozonide of Ethylene in

PB88-1 76532
'

800.284 Not available NTIS

Microwave Spectra of the (HF)2, (DF)2, HFDF, and DFHF
Hydrogen-Bonded Complexes.
PB88-209556 800.363 Not available NTIS

Microwave Spectrum and Molecular Conformation of Perox-
ynitric Acid HOON02.
PB88-175195 800.149 Not available NTIS

Microwave Spectrum and (14)N Quadrupole Coupling Con-
stants of Indole.

PB88-190145 800.247 Not available NTIS

Microwave Spectrum of Formamide-Water and Formamide-
Methanol Complexes.
PB88-178512 800,298 Not available NTIS

Microwave Spectrum of the CH30H-NH3 Complex.
PB89-1 19044 800,427 Not available NTIS

Miniature Cryogenic High Vacuum Valve.

PB88-189881 801,300 Not available NTIS

Model-Based Strategies for High-Level Robot Vision.

PB88-175278 800,892 Not available NTIS

Model for Run-in and Other Transitions in Sliding Friction.

PB89-119119 800,912 Not available NTIS

Model of Three-Dimensional Buoyant Convection Induced
by a Room Fire.

PB88-238712 800,139 Not available NTIS

Modeling Single Arm Electron Scattering and Nucleon Pro-

duction from Nuclei by GeV Electrons.

PB89-1 18855 801.346 Not available NTIS

Modelling of the Potential at the Tip of a Transgranular
Stress-Corrosion Crack in the Alpha-Brass-Ammonia
System.
PB89-133011 801.024 Not available NTIS

Modified Digital PID (Proportional-lntegral-Derivative) Tem-
perature Controller for Thermal Properties Measurements.
PB88-238514 800.786 Not available NTIS

Modulation of Calcium Phosphate Formation by Phosphati-
date-Containing Anionic Liposomes.
PB89-123285 801,062 Not available NTIS

Molecular Beam Spectrum of the Highly Perturbed C-H
Stretching Region of Fluoroform.
PB89-124895 800.457 Not available NTIS

Molecular Dynamics Evaluation of Cell Models for Type I

Gas Hydrate Crystal Dynamics.
PB88-227855 800,382 Not available NTIS

Molecular Dynamics Study of Intercollisional Interference in

Collision-Induced Absorption in Compressed Fluids.

PB88-1 78504 800,218 Not available NTIS

Molecular Dynamics Study of Liquid CCI2F2 and CCIHF2.
PB88-230537 800,389 Not available NTIS

Molecular Scattering and Vibrational Spectroscopy at Sur-
faces: A Dynamic Symbiosis.
PB88-187638 800.304 Not available NTIS

Molecular Weight Measured by Scattering Techniques in

Random Block Copolymers.
PB88-230354 800,384 Not available NTIS

Molybdenum Effect on Fe-Cr-Ni-Alloy Elastic Constants.
PB88-199021 800982 Not available NTIS

Monitoring of Wear of High-Speed Steel End Mills: Some
Practical Considerations.
PB89-126882 800,999 Not available NTIS

Monitoring the U.S. Legal Unit of Resistance via the Quan-
tum Hall Effect.

PB89-126973 800.652 Not available NTIS

Monopole Impedance and Gain Measurements on Finite

Ground Planes.
PB89-107122 800.628 Not available NTIS

Monte Carlo Study of Growth in the Two-Dlmensional Spin-
Exchange Kinetic Ising Model.
PB88-189568 801,209 Not available NTIS

Multi-Zone Contaminant Dispersal Analysis Using an Ele-

ment Assembly Approach.
PB89-132765 800,764 Not available NTIS

Multijunction Thermal Converters as the NBS (National

Bureau of Standards) Primary AC-DC Transfer Standards
for AC Current and Voltage Measurements.
PB88-187653 800,687 Not available NTIS

Multiphoton Ionization Detection of CH, Carbon Atoms, and
02 in Premixed H,urocarbon Flames.

PB88-1 95003 800,338 Not available NTIS

Multiphoton Ionization of Methyl Radicals in a Laminar
Methane/Air Diffusion Flame.
PB88-193891 800538 Not available NTIS

Multiphoton Ionization Study of Intra- and Intermolecular Ef-

fects on the Photodissociation of Methyl Iodide.

PB88-2 18003 800,377 Not available NTIS

Multiphoton Processes in Intense Laser Fields.

PB88-187554 801.292 Not available NTIS

Multiple Glass Transitions in Bimodal Polystyrene Mixtures.

PB88-198056 801.034 Not available NTIS

Multiple Melting Peaks of Poly(aryl ether ether ketone).

PB88-238886 800.503 Not available NTIS

Multiprocessor FFT (Fast Fourier Transform) Methods.
PB89-1 24945 801.044 Not available NTIS

Multiwavelength Observations of Magnetic Fields and Re-
lated Activity on XI Bootis A.

PB89-132948 800,050 Not available NTIS

Muon-lnduced Radioactivity in Underground Detectors.
PB89-127054 801,358 Not available NTIS

NACE-NBS (National Association of Corrosion Engineers-
National Bureau of Standards) Corrosion Data Program.
PB88-193792 800,972 Not available NTIS

NACE-NBS (National Association of Corrosion Engineers-
National Bureau of Standards) Corrosion Data Program: An
Answer to the High Cost of Corrosion.

PB88-1 93800 800,973 Not available NTIS

National Bureau of Standards Atomic Data Centers: Review
of Recent and Imminent Publications.

PB88-198973 801,311 Not available NTIS

National Bureau of Standards Data Base of Photon Absorp-
tion Cross Sections from 10 eV to 100 GeV.
PB89-132757 801,362 Not available NTIS

National Bureau of Standards Fresh Water Lake Sediment
Environmental-Level Radioactivity Standard Reference Ma-
tGrisIs

PB88-177522 801,098 Not available NTIS

National Bureau of Standards Primary High-Vacuum Stand-
ard.

PB89-126S24 800,797 Not available NTIS

National Conference on Weights and Measures (73rd),

1988,

PB89-133516 800,818 PC A17/MF A01

National Voluntary Laboratory Accreditation Program.

PB89-1 19762 800.795 Not available NTIS

Nature of the Glass Transition.

PB89-136568 800.487 Not available NTIS

Naval Fire Fighting Trainers-Thermal Radiation Effects As-
sociated with the 19F4 FFT,
PB88-215496 800,546 PC A04/MF A01

NBS (National Bureau of Standards) Calibration Procedures
for Horizontal Dipole Antennas (25 to 1000 MHz).
PB89-137699 800,630 Not available NTIS

NBS (National Bureau of Standards) Environmental Stand-
ard Reference Materials for Use in Validating Water Analy-

PB88-1 76607 800.155 Not available NTIS

NBS (National Bureau of Standards) Hearing Aid Test Pro-

cedures and Test Data.

PB89-12690S 800,073 Not available NTIS

NBS (National Bureau of Standards) Initiatives in TMDE/
ATE (Test, Measurement, and Diagnostic Equipment/Auto-
matic Test Equipment) Diagnostics.

PB88-228127 800,702 Not available NTIS

NBS (National Bureau of Standards) Measurement Serv-

ices: A Calibration Service for 30 MHz Attenuation and
Phase Shift.

PB88-238324 800,635 PC A09

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Foil Irradiation by Reactor Cavity Fission

Sources.

PB88-217435 801,316 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Foil Irradiation witti Californium Fission

Sources.

PB88-217443 801,317 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Alpha-Particle Calibrations.

PB88-168620 801,127 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration of Beta-Particle Radiation Instrumentation

and Sources.
PB88-201579 801,100 PC A05/MF A01
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NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration of X-ray and Gamma-ray Measuring Instru-

ments.
PB88-211826 800,177 PC A07/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration Service for Voltage Transformers and
High-Voltage Capacitors.

PB88-252903 800,649 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Dosimetry for High Dose Applications.

PB88-201587 801,070 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: GOES (Geostationary Operational Environmental Sat-

ellite) Time Code Dissemination: Description and Operation.

PB88-168760 800.564 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: NBS Phase Angle Calibration Services.

PB88-225636 800.701 PC A06/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Neutron Source Strength Calibrations,

PB88-211818 800.176 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Solid-state DC Voltage Standard Calibrations.

PB88-168703 800,680 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: The NBS Photodetector Spectral Response Calibra-

tion Transfer Program.
PB88-201595 801.170 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-

ices: Traceable Frequency Calibrations: How to Use the

NBS Frequency Measurement System in the Calibration

Lab.
PB88-1 68364 800,569 PC A03/MF A01

NBS (National Bureau of Standards) Primary Flow Calibra-

tion Facilities for Air and Slurnes.

PB89-123871 800.513 Not available NTiS

NBS (National Bureau of Standards) Program in Open Sys-

tems Interconnection (OSI).

PB89-123889 800593 Not available NTIS

NBS (National Bureau of Standards) Real-Time Control

System User's Reference Manual (Version 2.2C).

PB89-128870 800,595 PC A17/MF A01

NBS (National Bureau of Standards) Research on the Ef-

fects of Pipe Roughness and Flow Conditioners on the Ori-

fice Discharge Coefficient.

PB89-137640 800888 Not available NTIS

NBS (National Bureau of Standards) Research Reports,
August 1987.
PB88-170030 800.829 PC A03/MF A01

NBS (National^ Bureau of Standards) Research Reports,
December 198/.
PB88-170022 800,828 PC A03/MF A01

NBS (National Bureau of Standards) Scale of Spectral Irra-

diance,

PB88- 169735 801,150

(Order as PB88-169727, PC A05)

NBS (National Bureau of Standards) Standard Reference
Materials Catalog 1988-89.
PB88-168323 800.508 PC A08/MF A01

NBS (National Bureau of Standards) Standards for Microan-
alysis: Certification and Applications.
PB89-101471 800,186 Not available NTIS

NBS (National Bureau of Standards) Vision System in the
AMRF (Automated Manufacturing Research Facility).

PB88-239777 800.617 PC A04/MF A01

PB88-246723 800,856

(Order as PB88-246707, PC A04)

NBS (National Bureau of Standards) Work on Neutron Res-
onance Radiography.
PB89-137624 800,201 Not available NTIS

Near-Field Gain of a Horn and an Open-Ended Waveguide:
Comparison between Theory and Experiment.
PB88-227764 800,624 Not available NTIS

PB88-227806

PB88-227848

800.625 Not available NTIS

800.626 Not available NTIS

Near-Infrared Spectrum of NeHCI.
PB89-107197 800.419 Not available NTIS

Needs for Process Control in Advanced Processing of Ma-
terials.

PB88-176524 800.864 Not available NTIS

PB88-205315 800.866 Not available NTIS

Networl( Structure in Epoxies. 5. Deformation Mechanism in

Epoxies.
PB88-195094 500,340 Not available NTIS

Neutral Radical Deposition from Silane Discharges.
PB88-218011 800.233 Not available NTIS

Neutron and Electron Diffraction Study of

YBa2Cu2(2)Cul(0,77)Fe(0.23)O(7.13).
PB89-101430 800.407 Not available NTIS

Neutron Scattering Studies of Hydrogen in Catalysts.

PB88-178496 800,217 Not available NTIS

Neutron Scattering Study of the Spin Dynamics of Amor-
phous Fe70Ni20Zr10.
PB88-194246 801,217 Not available NTIS

Neutron Spectroscopic Evidence for Subsurface Hydrogen
in Palladium.

PB88-1 76730 800.211 Not available NTIS

New Analysis of Interlaboratory Test Results.

PB88-194105 800.782 Not available NTIS

New Applications of Resonance Neutron Radiography.

PB88-175302 801,125 Not available NTIS

New Approach to Improving Resistance to Transgranular
Stress Corrosion Cracking.

PB88-174149 800.970 Not available NTIS

New Approach to Volumes Irradiated by Unknown Sources.
PB88-176466 800,683 Not available NTIS

New Calcium Phosphate, Water-Setting Cement.
PB88-1 76698 801.082 Not available NTIS

New Measurements of Microwave Transitions in the Water
Dimer.

PB88-1 78488 800,297 Not available NTIS

New Method for Measuring the Stochastic Properties of

Corona and Partial Discharge Pulses.

PB88-228135 800.703 Not available NTIS

New Models to Assess Behavioral and Physiological Per-

formance of Animals during Inhalation Exposures.
PB89-128946 801.109 PC A08/MF A01

New Polydiacetylenes Incorporating Mesogenic Side-

Chains.
PB88-228168 800,502 Not available NTIS

New Statistical Method for Prediction of Concrete Strength

from In-Place Tests.

PB88-174750 800.522 Not available NTIS

New Statistical Model for the Calibration of Force Sensors.
PB88-225651 800.784 PC A03/MF A01

New Subcommittee on Reference Materials.

PB88-204425 800.512 Not available NTIS

NIST (National Institute of Standards and Technology)
Measurement Services: Liquid-ln-Glass Thermometer Cali-

bration Service.

PB89-128888 800,798 PC A07/MF A01

NIST (National Institute of Standards and Technology) Re-
search Reports, October 1988.
PB89-133565 800.819 PC A03/MF A01

NIST (National Institute of Standards and Technology)
Serial Holdings 1988,
PB89-114755 800,833 PC A11/MF A01

NMOS Test Chip for Instruction in Semiconductor Parame-
ter Measurements.
PB88-194352 800,659 Not available NTIS

NMR Study of Gels of Isotactic Polystyrene and Cis- or

Trans- Decalin!
PB89-101737 800,415 Not available NTIS

Non-Normal Distribution of Failure Stresses in a Porcelain-

to-Metal Systems Evaluation.

PB88-228218 801,086 Not available NTIS

Nonclassical Descnption of (Dilute) Near-Critical Mixtures.

PB88-193867 801,141 Not available NTIS

Nonunity 1* Quantum Yield in the 193-nm Photodissociation
of Methyl Iodide.

PB88-187596 800.302 Not available NTIS

Notch Tensile Measurements and Fracture Toughness Cor-
relations for Austenitic Stainless Steels.

PB88-177324 801,006 Not available NTIS

Note on Cid's Radial Intermediary and the Method of Aver-
aging.

PB8B-195060 801,365 Not available NTIS

Novel Methods of Preparing Polymers for High Resolution
Transmission Electron Microscopy.
PB88-198049 801,033 Not available NTIS

Nuclear Double Resonance of Tb: (160)Tb Oriented at Low
Temperatures.
PB89- 126403 801.357 Not available NTIS

Nuclear Magnetic Resonance in Al-Rich Quasiperiodic
Crystals,

PB88-178470 801.200 Not available NTIS

Nuclear Resonance Effects on the Muon Sticking Probabili-

ty in Muon Catalyzed D-T Fusion.

PB88-227814 801.122 Not available NTIS

Nuclear Spin Statistical Weights for the Trimers and Te-
tramers of C2H2. C2HD, and C02.
PB88-204391 800,355 Not available NTIS

Nucleation and Epitaxial Growth of Cr Crystals on Stepped
W Surfaces with Low-Index Facets.

PB88-189162 801,007 Not available NTIS

Nucleation Behavior of Al-Mn Icosahedral Phase.
PB89-1 19135 801.254 Not available NTIS

Numerical Method for Acoustic Oscillations in Tubes.
PB89-126932 801,147 Not available NTIS

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Directory of Accredited Laboratories, 1987-88,

PB88-169529 800,805 PC A04/MF A01

Observation of Microwave Cerenkov Radiation as a Diffrac-

tion Pattern.

PB88-175484 801.189 Not available NTIS

Observation of Quantum Jumps in Hg(1 + ).

PB88-1 87661 800.305 Not available NTIS

Observation of Sharp Resonances in the Spontaneous
Raman Spectrum of a Single Optically Levitated Microdro-
plet.

PB89-127153 800.474 Not available NTIS

Observation of Two Structurally Distinct States in Ni-P
Glasses Using EXAFS (Extended X-ray Absorption Fine
Structure).

PB89-1 19143 800,943 Not available NTIS

Observations of Hydrogen Damage in a Failed Pressure
Vessel.

PB89-126809 800,242 Not available NTIS

Octacalcium Phosphate as a Precursor in Biomineral For-

mation.

PB88-1 98064 801,085 Not available NTIS

Octacalcium Phosphate Solubility Product from 4 to 37 C,

PB89-131288 800.196

(Order as PB89-131254, PC A04)

Off-Cycle Energy Loss Measuring Methods for Vented
Heating Equipment.
PB88-175435 800,740 Not available NTIS

Office Design Measurements for Productivity: A Research
Overview,

PB88-164157 800.004 PC A04/MF A01

Oil Storage Tank Collapse at Ashland-Floreffe Terminal.

PB88-227731 800.734 Not available NTIS

One- and Two-Electron Oxidation of Lead (II) Tetrakis(N-

Methylpyridyl) Porphynns in Aqueous Solution.

PB88-174057 800.263 Not available NTIS

One- and Two-Electron Reduction of Metalloporphyrins. Ra-
diation Chemical, Photochemical, and Electrochemical
Studies. Kinetics of the Decay of pi-Radical Anions.

PB88-174040 800.262 Not available NTIS

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 1. Stable Virtual Termi-
nal and Document Architecture and Interchange Format,
PB88-243183 800.610 PC A08/MF A01

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2.1. Continuing Agree-
ments,

PB89-1 32351 800.613 PC A09/MF A01

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2, Continuing Agree-
ments,

PB88-243175 800,609 PC A05/MF A01

Operations Manual for the Inspection Workstation (of the
AMRF),
PB88-218193 800,902 PC A05/MF A01

Optical Communication
PB89-1 19275 800566 Not available NTIS

Optical Microscope Imaging Lines Patterned in Thick
Layers with Variable Edge Geometry: Theory.

PB89-107098 801,177 Not available NTIS

Optical Radiation Measurements: High Pressure Sodium
Discharge Lamp Characterization for Use as Standards of

Geometrically Total Luminous Flux.

PB89-129498 800,861 PC A04/MF A01

Optical Waveguides with Liquid Core in Spectrophotometry.
PB88-177506 800,012 Not available NTIS

Optically Linked Electric and Magnetic Field Sensor for

Poynting Vector Measurements in the Near Field of Radiat-
ing Sources.
PB89-132773 800.568 Not available NTIS

Orbit Reversing Magnets for the NBS (National Bureau of

Standards)-Los Alamos Racetrack Microtron.

PB88-238605 801.330 Not available NTIS
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Order-Disorder in Omphacitic Pyroxenes: A Model for Cou-
pled Substitution in the Point Approximation.
PB88-230404 801.116 Not available NTIS

Overview of a National Reference System.
PB88-194022 801.056 Not available NTIS

Overview of HVACSIM(H- ), a Dynamic Building/HVAC/
Control Systems Simulation Program.
PB88-196787 800,083 Not available NTIS

Oxidation of Iron (III) - Porpfiyrins by Peroxyl Radicals De-
rived from 2-Propanol and Methanol-Evidence for Acid De-
pendent and Acid Independent Pathways.
PB88-1 74032 800.205 Not available NTIS

Para-Flex Stage for Microtopographic Mapping.
PB88-176656 800,779 Not available NTIS

Parallel Processing Benchmarks,
PB88-215520 800576 PC A03/MF A01

Paratransit Advanced Routing and Scheduling System Doc-
umentation: Generalized Reporting Subsystem,
PB88-190392 801.374 PC A06/MF A01

Partition Coefficient of Bovine Serum Albumin in Two-Phase
Aqueous Systems.
PB88-238548 800.061 Not available NTIS

Pailitioning of Alkylbenzenes and Aliphatic Alcohols be-

tween Hexadecane and Methanol-Water Mixtures,

PB88-1 92364 800.330

(Order as PB88-1 92331, PC A06)

Pathways to Graphite: Properties of Very Large Polyben-

zenoid.

PB88-1 74925 800.209 Not available NTIS

Performance Assessment for Speech Recognizers.
PB88-194329 800.572 Not available NTIS

Performance Characteristics of NBS (National Bureau of

Standards) Glass and Metal-on-Quartz Transmittance
Standards.
PB89-124002 800.514 Not available NTIS

Performance Evaluation and Analytic Modeling of Shared-
Memory Computers,
PB89-1 13542 800.577 PC A03/MF A01

Performance of a Small Centrifugal Pump in He 1 and He II.

PB88-194501 801.304 Not available NTIS

Performance of the High Power RF System of the NBS
(National Bureau of Standards)-Los Alamos Racetrack Mi-

crotron.

PB88-238563 801.327 Not available NTIS

Performance of the SURF-II High-Throughput Toroidal Grat-

ing Monochromator.
PB88-230495 801.322 Not available NTIS

Performance of the 5 MeV Injector for the NBS (National

Bureau of Standards)-Los Alamos Racetrack Microtron.

PB88-238597 801.329 Not available NTIS

Performance of Wire Scanner Beam Profile Monitors to De-
termine the Emittance and Position of High Power CW
Electron Beams of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack.
PB88-238571 801.328 Not available NTIS

Phase Extension by Combined Entropy Maximization and
Solvent Flattening.

PB88-198981 800.229 Not available NTIS

Phase Meter Calibration at NBS (l^ational Bureau of Stand-
ards),

PB88-1 69768 800.681

(Order as PB88-1 69727, PC AOS)

Phase Modulated Stimulated Raman Spectroscopy.
PB88-1 74834 801.152 Not available NTIS

Photoabsorption by the 3d Shell in Ce, Pr, Ho, and Er: Ob-
servations and Calculations.
PB88-175674 801.282 Not available NTIS

Photodiode Quantum Efficiency and Spectral Responsivity
Self-Calibration.

PB88-187505 800.641 Not available NTIS

Photodissociation of Chlorostyrene Molecular Ions.

PB89.101695 800.252 Not available NTIS

Photofragmentation of Acetone at 193 nm: Rotational- and
Vibrational-State Distributions of the CO Fragment by Time-
Resolved FTIR Emission Spectroscopy.
PB89-123822 800.441 Not available NTIS

Photon Antibunching and Sub-Poissonian Statistics from
Quantum Jumps in One and Two Atoms.
PB89-101349 801.336 Not available NTIS

Photooxidation of Water Using Prussian Blue as Catalyst.
PB88-174933 800.279 Not available NTIS

Physicochemical Characterization of Cardiovascular Calci-

fied Deposits. 1. Isolation, Purification and Instrumental
Analysis.

PB88-176706 801.063 Not available NTIS

Physics for Models of Gallium Arsenide Devices.
PB88-1 99062 801.222 Not available NTIS

PBS9-1 18988 800. 188 Not available NTIS

Physics of Fracture.

PB89-1 24036 801.257 Not available NTIS

Physics of Partial Redistribution and Radiative Transfer in

Stellar Atmospheres.
PB88-228267 800.037 Not available NTIS

Picosecond Laser Induced Fluoresence Study of the Colli-

sionless Photodissociation of Nitrocompounds at 266 nm.
PB88-1 75245 800.281 Not available NTIS

PIN Diode Detectors for Synchrotron X-rays.

PB88-238654 801.331 Not available NTIS

Pitch-Angle Anisotropy of Low-Energy Ions at Interplanetary

Shocks.
PB88-189089 800.021 Not available NTIS

Plan for a Design Study for a National Earthquake Engi-

neering Experimental Facility,

PB89-1 14714 801.117 PC A03/MF A01

Polarization of Molecular X-ray Fluorescence.
PB88-204383 800.354 Not available NTIS

Polymer Composite Processing. An Industry Workshop Held
at Gaithersburg, Maryland on October 7, 1987,
PB88-179882 800.495 PC A03/MF A01

Polymer-Reactive Photosensitive Anthracenes.
PATENT-4 772 745 800.244 Not available NTIS

Polymer Standards.
PB88-181854 801.027 Not available NTIS

Possible Design for Electric-Field-Strength Probes for Milli-

meter Waves,
PB8B-193321 800.692 PC A03/MF A01

Possible Evidence for Superconducting Layers in Single

Crystal YBa2Cu30(7-x) by Field Ion Microscopy.
PB88-189154 801.206 Not available NTIS

POST: Plant Operations Simulation Template.
PB89-123251 800747 Not available NTIS

Potential Sources of Systematic Errors in Tunable Diode
Laser Absorption Measurements.
PB88-1 75401 800.150 Not available NTIS

Power Quality Measurements: Bringing Order Out of Chaos.
PB88-1 94949 800.728 Not available NTIS

Practical Uncertainty Limits to the Mass Determination of a
Piston-Gage Weight,
PB88-246764 800.790

(Order as PB88-246707, PC A04)

Precipitation of NH4U02P04.3H20- Solubility and Structur-

al Comparison with Alkali Uranyl(2-i- ) Phosphates,
PB8e-246756 800.234

(Order as PB88-246707, PC A04)

Precise Determination of Aluminum by Instrumental Neutron
Activation.

PB89-127146 800.947 Not available NTIS

Precise Measurement of Time.
PB89-107155 800.571 Not available NTIS

Precise Optical Spectroscopy with Ion Traps.
PB89-1 26353 801.180 Not available NTIS

Precise Phase Noise Measurements of Oscillators and
Other Devices from 1 MHz to 20 GHz.
PB88-194998 800.632 Not available NTIS

Precision of Series-Array Josephson Voltage Standards.
PB88-176490 800.685 Not available NTIS

Precision Ultrasonic Thickness Measurements of Thin Steel

PB88-230529 800.867 Not available NTIS

Predicting Beta-Particle Response of Instruments from
Their Response to Monoenergetic Electrons.
PB8e-175344 801.096 Not available NTIS

Predicting Service Life of Protective Coatings Using Reli-

ability Theory.
PB88-1 75542 800.955 Not available NTIS

Prediction of Response Time of Smoke Detectors in Enclo-
sure Fires

PB88-169883 800.772 PC A04/MF A01

Prediction of the Service Life of Organic Coatings on Steel.

Part 3. Categorizing the Performance of Coating Systems
on the Basis of Their Cor-osion and Blister Patterns.

PB89-1 19259 800.959 Not available NTIS

Preliminary Crystallographic Study of an L-Asparaginase
from 'Vibrio Succinogenes'.
PB88-1 89683 801.074 Not available NTIS

Present Status of the Leak Standards Program at the Na-
tional Bureau of Standards. Summary Abstract.
PB89-126387 800516 Not available NTIS

Primary Standards in Activation Analysis.

Principles of Calibration.

PB88-175468 800.778 Not available NTIS

Problem Specification for Linear Programs.
PB88-198999 801,047 Not available NTIS

Procedures for Quantitative Sensitivity and Performance
Validation Studies of a Deterministic Fire Safety Model.
PB88-180195 800,860 PC A08/MF A01

Procedures for Sprinkler Anchor Installation on Surfaces
with Fireproofing Materials,

PB88-181961 800.103 PC A05/MF A01

Procedures Used to Predict the Thermal Behavior of Soils.

PB88-203757 801.119 Not available NTIS

Proceedings of the Conference on Accreditation of Con-
struction Materials Testing Laboratories Held at Gaithers-
burg, Maryland on May 14-15, 1986.
PB88-168596 800,521 PC A05/MF A01

Proceedings of the Federal Information Processing Stand-
ards (FIPS) Workshop on Information Resource Dictionary

System (IRDS) Applications,

PB89-1 36329 800,825 PC A09/MF A01

Proceedings of the Joint Panel Meeting (9th) of the UJNR
Panel on Fire Research and Safety,

PB88-215926 800,118 PC A23/MF A01

Proceedings of the Symposium on Gaseous and Vaporous
Removal Equipment Test Methods Held at the National
Bureau of Standards on September 2, 1986,
PB88-1 92430 800.240 PC A05/MF A01

Process for Producing Icosahedral Materials.

PATENT-4 772 370 800,953 Not available NTIS

Process Plan Expression, Generation, and Enhancement
for the Vertical Workstation Milling Machine in the Automat-
ed Manufacturing Research Facility at the National Bureau
of Standards,
PB88-164181 800,842 PC A04/MF A01

Process Planning for a Milling Machine from a Feature-

Based Design.
PB88-204854 800.909 Not available NTIS

Process Reasoning.
PB88-1 89287 800.069 Not available NTIS

Processing Coal with Microorganisms.
PB88-1 93990 800.733 Not available NTIS

Production of High-Quality Amorphous Silicon Films by
Evaporative Silane Surface Decomposition.
PB89-123780 801,256 Not available NTIS

Products of Wood Smolder and Their Relation to Wood-
Burning Stoves.

PB88-215157 800,761 PC A05/MF A01

Progress in Environmental Specimen Banking.
PB88-219951 800,770 PC A10/MF A01

Progress in Force Measurement at NBS (National Bureau
of Standards).

PB89-136501 800.820 Not available NTIS

Progress Toward a General Analytical Method for Predict-

ing Indoor Air Pollution in Buildings: Indoor Air Quality Mod-
eling Phase 3 Report,

PB88-236716 800.762 PC A06/MF A01

Progress Toward One-Nanosecond Two-Way Time Transfer

Accuracy Using Ku-Band Geostationary Satellites.

PB88-1 94931 800,570 Not available NTIS

Progress Towards Understanding the Stress Corrosion

Problem.
PB88-174198 800,971 Not available NTIS

Project Plan for Full Scale Smoke Movement and Smoke
Control Tests,

PB88-233846 800, 138 PC A04/MF A01

Proposal for FEL (Free Electron Lasers) Experiments
Driven by the National Bureau of Standards CW Microtron.

PB88-1 94287 801,167 Not available NTIS

Proposed Columbus Mission: High and Low Resolution

Spectroscopy in the 100-2000 A Spectral Region.

PB88-228234 800,036 Not available NTIS

Protecting Fire Fighters Exposed in Room Fires: Compari-
son of Results of Bench Scale Test for Thermal Protection

and Conditions during Room Flashover.

PB88-200258 800.074 Not available NTIS

Prototype Expert System: An Automated Advisor to Select

Data Sources from Chemical Information Databases,
PB88-164173 800.257 PC A03/MF A01

Publications of the National Bureau of Standards, 1987
Catalog.

PB88-240007 800.830 PC A17/MF A01

Pulp Responses to a Dentin and Enamel Adhesive Bonding
Procedure.
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PB89-101711 800,062 Not available NTIS

Pulpal Response to a Dentin and Enamel Bonding System.

PB88-238688 801.087 Not available NTIS

Pulsations of White Dwarf Stars wiith Thick Hydrogen or

Helium Surface Layers.

PB88-187612 800.018 Not available NTIS

Pulse Radiolysis of Hexafluorobenzene: Production and
Quenching of C6F6(1 + ).

PB88-174024 800,261 Not available NTIS

Pulse Waveform Standards for Electro-Optics.

PB88-1 75088 800.639 Not available NTIS

Pulsed Laser/Electromagnetic Acoustic Transducer Ap-
proach to Ultrasonic Sensor Needs for Steel Processing.

PB89-124010 800,989 Not available NTIS

Pure Rotational Spectrum of ArH(1 -i- ).

PB88-217252 800.230 Not available NTIS

Q-Branch Line l^^ixing in N20: Effects of 1-Type Doubling.

PB89-124887 800.456 Not available NTIS

Quality Statements in ASTIvl (American Society for Testing

and Ivlaterials) Standard Specifications.

PB88-176623 800.812 Not available NTIS

Quantitative Calculations for Compositional l^/lapping Tech-
niques in Electron Probe Ivlicroanalysis.

PB88-193834 800.171 Not available NTIS

Quantitative Compositional Mapping on an Electron Ivlicro-

probe.

PB88-189998 800.166 Not available NTIS

Quantum Jumps via Spontaneous Raman Scattering.

PB88-176987 800.292 Not available NTIS

Quantum Mechanics and Precision Measurements.
PB88-176862 801,285 Not available NTIS

Quasiperiodic Crystals: A Revolution in Crystallography.

PB89-1 24044 800,452 Not available NTIS

Quenching and Excitation Transfer for the c (3 sup)ll(sub u-

) and a (3 sup)Sigma(sub q+ ) States of H2 in Collisions

with H2.
PB89-123830 800.442 Not available NTIS

Quenching of Long-Range Magnetic Order by Random
interactions in Amorphous Alloys.

PB88-194220 801.215 Not available NTIS

Quest for Quality Assurance.
PB88-175450 800.777 Not available NTIS

Quick Response Sprinklers in Office Configurations: Fire

Test Results,

PB88-164223 800,771 PC A05/MF A01

Radial Pulsation in Luminous Hot Helium Stars.

PB88-230453 800,043 Not available NTIS

Radiance of a Pt/Cr-Ne Hollow Cathode Spectral Line
Source.
PB88-177415 801,288 Not available NTIS

Radiation Enhanced Diffusion (RED) in a Sputtered Ag/Ni
Layered System.
PB88-237433 801,242 Not available NTIS

Radiation Field from a Rectangular Plaque Source: Critique

of Some Engineering Approximations.
PB89-107106 801,339 Not available NTIS

Radiation from Turbulent Nonluminous and Luminous Diffu-
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Suppression of Wood Crib Fires with Sprinkler Sprays: Test
Results,

PBe8-170196 800,562 PC A03/MF A01

Surtace Acoustic Wave Microsensors Using Diffused Sub-
str£it@s

PB89-il8889 800,423 Not available NTIS

Surtace Electronic Structure and Chemisorption on Corun-
dum Transition-Metal Oxides: alpha-Fe203.
PB88-1 97983 800,343 Not available NTIS

Surtace Roughness Sensed by Ultrasound.
PB89-1 26890 800,467 Not available NTIS

Surtace Texture Characterization by Angular Distributions of

Scattered Light.

PB89-1 1 91 68 800, 794 Not available NTIS

Surge-Protective Devices.
PB88-217286 800,633 Not available NTIS

Surge Testing: Don't Kid Yourself, Don't Kill Yourself.
PB89-101455 800,713 Not available NTIS

Survey Sample Design for Microfilm Inspection at the Na-
tional Archives,

PB89- 127542 800,827 PC A03/MF A01

Sustaining Software Maintainability.

PB88-228333 800,587 Not available NTIS

Synchrotron Radiation: Applications to Chemistry.

PB88-1 94295 800,172 Not available NTIS

System Description and Design Architecture for Multiple

Autonomous Undersea Vehicles,

PB89-129506 801,112 PC A07/MF A01

T-V Energy Transfer and Chemical Reactions of Laser-Pro-
duced Hot H and D Atoms.
PB88-230297 800,250 Not available NTIS

Tagless Marking That is Linear over Subtrees.
PB88-238761 800,588 Not available NTIS

Technical Activities 1986, Surface Science Division,

PB89-1 14284 800.420 PC A07/MF A01

Technical Activities 1 987, Surface Science Division,

PB88-169453 800,258 PC A03/MF A01

Technical and Economic Analysis of CFC-Blown Insulations

and Substitutes for Residential and Commercial Construc-
tion,

PB8e-243399 800 123 PC A04/MF A01

Technical Digest-Symposium on Optical Fiber Measure-
ments, 1988,
PB89-129555 801,183 PC A10/MF A01

Technical Overview of the Information Resource Dictionary

System (Second Edition),

PB88-163779 800,603 PC A07/MF A01

Technique for Measuring Stresses Which Occur during Sin-

tering of a Fiber-Reinforced Ceramic Composite.
PB88-177613 800,961 Not available NTIS

Techniques for Studying Autoionization in Isoelectronic and
Isonuclear Sequences.
PB88-1 94303 800,335 Not available NTIS

Techniques for Treating Uncertainty and Risk in the Eco-
nomic Evaluation of BulTding Investments.
PB89-129522 800,003 PC A05/MF A01

Technological University of Nagaoka.
PB88-195037 801,306 Not available NTIS

Technology, Industry, Skills and Education.
PB88-1 75443 800,845 Not available NTIS

Temperature Dependence of Hardness of Alumina-Based
Ceramics.
PB89-1 19267 800,944 Not available NTIS

Temperature Effects in Crystalline Polyethylene Dielectric

Relaxation.

PB88-189915 800,497 Not available NTIS

Temperature Effects on Rates of Dehalogenation of Aro-
matic Anion Radicals.

PB88-1 74867 800,273 Not available NTIS

Temperature Measurements in PMMA
(Poly(methylmethacrylate)) during Downward Flame Spread
in Air Using Holographic Interferometry.

PB88-195011 800,228 Not available NTIS

Temperature Variation of the Elastic Constants of Alumi-
num Alloy 2090-T81.
PB88-177316 801,113 Not available NTIS

Tensile Test to Measure Adhesion between Old and New

PB88-164504' 800,520 PC A03/MF A01

Test Circuit Structures for Characterizing the Effects of Lo-
calized Hot-Carrier-Induced Charge in VLSI (Very Large-
Scale Integration) Switching Circuits.

PB88-200373 800,673 Not available NTIS

Test of the Isotropy of the Speed of Light Using Fast-Beam
Laser Spectroscopy.
PB88-198932 801.309 Not available NTIS

Test Structures and Expert Systems for Process Control.

PB88- 194386 800.662 Not available NTIS

Theoretical and Computational Aspects of Migration of

Package Components to Food.
PB88-200282 800,014 Not available NTIS

Theoretical Calculations of Diatomic Metal Oxides: CrO and
CRO(1 -f ).

PB88-230503 800.388 Not available NTIS

Theoretical Calculations of Indirect Processes in Electron-
Impact Ionization of Atomic Ions.

PB88-189063 800.310 Not available NTIS

Thermal and Material Transport and the Solubility of
Oxygen and Other Gases in Oxidizing Polymers.
PB88-188354 801.028 PC A03/MF A01

Thermal Conductivity of Selected Foams and Systems from
100 to 300 K.

PB88-201553 800,965 PC A04/MF A01
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Thermal Cracking and Variable Properties Effects on Free
Boundary Layer Diffusion Flames,
PB88-183967 800.536 PC A03/MF A01

Ttiermal Diffusivity Measurement by the Transient Hot-Wire
Technique: A Reappraisal.

PB89-126858 800,796 Not available NTIS

Thermal Expansion of a Structure II Hydrate Using Con-
stant Pressure Molecular Dynamics.
PB88-209473 800.361 Not available NTIS

Thermal Expansion of Niobium in the Range 1500-2700 K
by a Transient Interferometric Technique.
PB89-118921 801,039 Not available NTIS

Thermal Interactions between Electromigration Test Struc-

tures.

PB88-200365 800,672 Not available NTIS

Thermal Performance Comparisons for Solar Hot Water
Systems Subjected to Various Collector and Heat Exchang-
er Flow Rates.
PB88-177654 800,092 Not available NTIS

Thermal Resistance Measurements of a Well-Insulated Wall

Using a Calibrated Hot Box.
PB88-189592 800,081 Not available NTIS

Thermal-Wave Imaging of the Microstructure and Corrosion
of Cold-Rolled Steel under Protective Coatings.
PB88-175534 800.978 Not available NTIS

Thermally Induced Convection in Narrow Channels. 2. Ex-

perimental Results for Refrigerant 113.

PB89-107080 801,145 Not available NTIS

Thermally Induced Escape: The Principle of Minimum Avail-

able Noise Energy.

PB89-1 24994 801,260 Not available NTIS

Thermally Induced Flow in a Confined Fluid. 1. Theoretical

Concepts.
PB88-238506 801,143 Not available NTIS

Thermochemistry of Solvation of Nitrate Anion (N02(1-))

and Nitrobenzene Anion (C6H5N02(1-)) by Polar Molecules
in the Vapor Phase. Comparison with Chloride (Cl(1-)) and
Variation with Ligand Structure.

PB88-174859 800,272 Not available NTIS

Thermocouple Device for Determination of Average Surface
Temperature.
PB88-238522 800,787 Not available NTIS

Thermodynamic and Kinetic-Properties of the Cyclohexa-
dienyl Radical.

PB88-1 74842 800,271 Not available NTIS

Thermodynamic Anomalies in Supercritical Fluid Mixtures.

PB88-174818 801,139 Not available NTIS

Thermodynamic Assessment of the Iron Noble-Metal Equi-

librium Diagrams.
PB88-193784 801,012 Not available NTIS

Thermodynamic Behavior ol Supercritical Fluid Mixtures.
PB88-174776 801,138 Not available NTIS

Thermodynamic Comparison of Monomeric and Polymeric
CI 8 Bonded Phases Using Aqueous Methanol and Acetoni-
trile Mobile Phases.
PB88-238738 800.395 Not available NTIS

Thermodynamic Databases in the U.S. National Standard
Reference Data System.
PB88-1 89535 800.222 Not available NTIS

Thermodynamic Evaluation of Refrigerants in the Vapour
Compression Cycle Using Reduced Properties.

PB88-230487 801.002 Not available NTIS

Thermodynamic Paradox Associated with Nonclassical Criti-

cal Phenomena in Mixtures.

PB88-189550 800.318 Not available NTIS

Thermodynamic Properties of Halides, Hydrides, and Deu-
terides of Cobalt, Iron, and Nickel. 1. Literature Citations.

PB88-201603 800353 PC A04/MF A01

Thermodynamic Properties of the Alkaline Earth Metal Hy-
droxides (MOH). 1 . Literature Citations.

PB88-169867 800.259 PC A03/MF A01

Thermodynamic Values in the Vicinity of the Specific

Volume Anomaly for Water.
PB89-136519 800,486 Not available NTIS

Thermodynamics of Ammonium Indates. 1. The Heat Ca-
pacity of the Ammonium Pentachloroindate Monohydrate
Salt (NH4)2 lnCI5.H20 from 8.5 to 349 K.

PB89-123905 800,444 Not available NTIS

Thermodynamics of Ammonium Scheelites. 5. Heat Capac-
ity of Deuterated Ammonium Metaperiodate ND4I04 from 8
to 329 K
PB88-238498 800,393 Not available NTIS

Thermodynamics of Ammonium Sheelites. 4. Heat Capacity
of Ammonium Metaperiodate NH4I04 from 8 to 324 K.

PB88-238480 800,392 Not available NTIS

Thermodynamics of Hydrolysis of Sugar Phosphates.

PB88-230289 801,060 Not available NTIS

Thermodynamics of Isomerlzation Reactions Involving
Sugar Phosphates.
PB88-230362 801,061 Not available NTIS

PB88-1 73976 800,531 Not available NTIS

Thermodynamics of the Conversion of Penicillin G to Phen-
ylacetic Acid and 6-Aminopenicillanic Acid.

PBe8-230321 801,093 Not available NTIS

Thermodynamics of the Divalent Metal Fluorides. 1. Heat
Capacity of Lead Tetrafluorostannate, PbSnF4, from 10.3 to

352 K.

PB89-123913 800,445 Not available NTIS

Thermophoretic Sampling and Soot Aerosol Dynamics of

an Elhene Diffusion Flame.
PB88-164041 800,530 PC A10/MF A01

Thin-File Cryogenic Resistors from Aluminum Alloys.

PB88-175146 800,646 Not available NTIS

Thin Film Recording Medium for Use in Food Irradiation.

PBe8-189196 800,013 Not available NTIS

Three PC-Computer Programs for Antenna Calculations Pri-

marily for Use Below 1000 MHz.
PB89-107114 800,627 Not available NTIS

Thresholds and Reversibility In Brittle Cracks: An Atomistic
Surface Force Model.
PB88-1 90202 800,932 Not available NTIS

Tigers or Pussycats: Does Distance Make the Difference.
PB89-124101 800,720 Not available NTIS

Time and Frequency (Time-Domain) Characterization, Esti-

mation, and Prediction of Precision Clocks and Oscillators.

PB88-204847 801,313 Not available NTIS

Time-Dependent Simulation of Small Scale Turbulent
Mixing and Reaction.
PB88-200266 800,544 Not available NTIS

Time-Domain Measurements of Vibrational Relaxation at

Surfaces: CO(V= 1) in Metal Carbonyl Systems.
PB88-176763 800,212 Not available NTIS

Time-Domain System for Identification of the Natural Reso-
nant Frequencies of Aircraft Relevant to Electromagnetic
Compatibility Testing,

PB88-164520 800,008 PC A04/MF A01

Topochemical Li-Ion Insertion into FeCIMo04 and
Fe2(Mo04)3: Structure and Magnetism of LiFeCIMo04 and
Li2Fe2(Mo04)3.
PB89-1 24838 800,454 Not available NTIS

Topological Coding of Single Fingerprints for Automated
Comparison.
PB88-194311 801.372 Not available NTIS

Total Dielectric Function: Algebraic Sign, Electron-Lattice

Response, and Superconductivity.
PB89-119218 801,255 Not available NTIS

Total Reflection Energy-Dispersive X-ray Fluorescence
Spectrometry Using Monochromatic Synchrotron Radiation:

Application to Selenium in Blood Serum.
PB88-218169 801,059 Not available NTIS

Toughened Glass-lonomer Cements.
PB88-198072 800,059 Not available NTIS

Towards a Tribology Information System: The Results of a
Planning Workshop Held at the National Bureau of Stand-
ards, July-August 1985.
PB88-168604 800,911 PC A07/MF A01

Toxicity of the Pyrolysis and Combustion Products of

Poly(Vinyl Chlorides): A Literature Assessment.
PB88-1 77381 801,108 Not available NTIS

Traceability of Laser Interferometric Length Measurements.
PB88-225677 800 785 PC A02/MF A01

Tracer Gas Techniques for Studying Building Air Exchange,
PB89-141097 800.090 PC A03/MF A01

Transfer of F(1-) in the Reaction of SF6(1-) with S0F4: Im-

plications for S0F4 Production in Corona Discharges.
PB88-239595 800,404 Not available NTIS

Transformation Toughening in Large-Grain-Size Ce02-
Doped Zr02 Polycrystals.

PB88-1 95045 800,936 Not available NTIS

Transient and Residual Stress in Dental Porcelain Fused-to-
Metal Restorations as Affected by the Thermal Expansion
Coefficients of the Alloys.

PB89-1 32963 800,066 Not available NTIS

Transient Ceiling Jet Characteristics.

PB88-1 75575 800,534 Not available NTIS

Transient Characteristics ol Unconfined Fire Plume-Driven
Ceiling Jets.

PB88-181193 800134 PC A12/MF A01

Transitions of the Type 2s-2p in Oxygenlike Y. Zr, and Nb.
PB89-1 18830 800,422 Not available NTIS

Transport and Growth of Soot Particles in Laminar Diffusion

Flames.

Transverse Magnetoresistance of Oxygen-Free Copper.
PB89-101513 801,017 Not available NTIS

Transverse Stress Effect on Multifilamentary Nb3Sn Super-
conductor.
PB88-188552 800,643 Not available NTIS

Trends in Polymer Development and Analytical Techniques.
PB89-136550 800,507 Not available NTIS

Trip Report: Japanese Progress in Robotics for Construc-
tion.

PB89-1 24879 600,126 Not available NTIS

Triple-Shell Symmetry in alpha-(AI,Si)-Mn.

PB88-217823 801,231 Not available NTIS

Tunable Far Infrared Laser Spectroscopy.
PB88-1 96829 800,342 Not available NTIS

Tunneling Splittings in the Water Dimer: Further Develop-
ment of the Theory.
PB89-101570 800,410 Not available NTIS

Two-Dimensional Modeling of Channel Hot-Electron Effects
in Silicon MOSFETs.
PB88-194535 800,664 Not available NTIS

Two Dimensional Top Hat Filter for Extracting Spots and
Spheres from Digital Images.
PB89-123368 800,637 Not available NTIS

Two-Photon Laser-Induced Fluorescence of the Tumor-Lo-
calizing Photosensitizer Hematoporphyrin Derivative - Reso-
nance-Enhanced 750 nm Two-Photon Excitation into the
Near-UV Soret Band.
PB88-175237 801,054 Not available NTIS

Two Refrigerant Mixtures and the Hard Sphere Fluid.

PB88-177001 800,815 Not available NTIS

TXYZ: A Program for Semiconductor IC Thermal Analysis.

PB88-184759 800,657 CP T05

Ultra-Sensitive Laser Isotope Analysis in an Ion Storage
Ring.

PB88-175492 801,126 Not available NTIS

Ultra-Sensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB88-1 92299 800,328 Not available NTIS

Ultrasensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB89-1 19226 800,430 Not available NTIS

Ultrasonic Characterization of Residual Stress and Flaws in'

Cast Steel Railroad Wheels.
PB88-194519 801.368 Not available NTIS

Ultrasonic Characterization of Residual Stress and Texture
in Cast Steel Railroad Wheels.
PB88-192182 800168 Not available NTIS

Ultrasonic Measurement of Internal Temperature Distribu-
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PB88-190160 800,979 Not available NTIS

Ultrasonic Measurements of the Elastic Properties of Dental
Materials.

PB89-1 32955 800,065 Not available NTIS

Ultrasonic NDE for Surface Roughness.
PB88-217930 800.875 Not available NTIS

Ultrasonic Real-Time Monitoring Device for Part Surface
Topography and Tool Condition In situ.
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Ultraviolet Absorption Determination of Intramolecular Pre-

dissociation Dynamics in (CH3I)2 and (CD3I)2.

PB88-200290 800,350 Not available NTIS

Ultraviolet Emission Lines and Optical Photometry of the

Flare Star AT Microscopii.

PB89-123772 800,048 Not available NTIS

Understanding Reverberating Chambers as an Alternative

Facility for EMC Testing.

PB89-101489 800,714 Not available NTIS

Uniform Laws and Regulations as Adopted by the National

Conference on Weights and Measures (73rd), 1988.

PB89-129563 800.882 PC A09/MF A01

Use of Computer Fire Models for Analyzing Thermal Detec-
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PB89-101646 800,099 Not available NTIS

Use of Ultrasonics for Texture Monitoring in Aluminum
Alloys.

PB88-192158 801,009 Not available NTIS

User-Level Shared Variables.

PB88-1 73984 800,844 Not available NTIS

User's Guide for SETKY-GETKY: A Keyed Access System
for the HP1000.
PB89-118004 800,591 PC A03/MF A01
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User's Guide tor the Cone Calorimeter.

PB89-1 1 4201 800. 792 PC A07/MF A01

Users Guide to POST (Plant Operations Simulation Tem-
plate),

PB88-1 92323 800.743 PC A05/MF A01

Using Chebyshev Polynomials for Interpreting Structured

Light Images.
PB88-189188 800.895 Not available NTIS

Using Silicon Device Modeling Techniques for GaAs De-
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PB88-194543 800.665 Not available NTIS
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V-> R,T Energy Transfer Processes in Vibrationally Excited
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Vacuum Gaging - Problems and Possibilities.
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Valence-Band Effective Masses of GaAs.
PB89-101299 801,247 Not available NTIS

Vanillate and Syringate Cements.
PB88-176722 801,083 Not available NTIS

Vapor Phase Deposition Studies of Phosphate Esters on
Metal and Ceramic Surfaces.

PB89-148985 800,995 PC A08/MF A01

Variational Calculations for (4)He I: Improved Energies for
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PB88-217831 800,371 Not available NTIS

Versatile Experimental Low-Povifer 4 K Cryocooler.

PB89-125009 800,918 Not available NTIS

Vetlical Machining Workstation Systems,
PB89-1 36303 800,858 PC A04/MF A01

Vertical Workstation's Equipment Controllers of the Auto-

mated Manufacturing Research Facility at the National

Bureau of Standards,
PB88-217211 800,850 PC A04/MF A01

Vibrational and Electronic Spectra of the H + HCN Reac-
tion Products Trapped in Solid Argon.
PB88-1 76565 800,285 Not available NTIS

Vibrational Predissociation in the C02 Dimer and Trimer

and Rare Gas - C02 Complexes.
PB89-101612 800,414 Not available NTIS

Vibrational Spectrum of the t-HOCO Free Radical Trapped
in Solid Argon.

PB88-217898 800,374 Not available NTIS

VLA Observations of Rapid 6 cm Flux Variations in alpha
Ori.

PB88-187547 800,016 Not available NTIS

VWS CADM User Interface of the Vertical Workstation of

the Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards,

PB88-188057 800,846 PC A06/MF A01

Water Spray Suppression of Fully-Developed Wood Crib

Fires in a Compartment,
PB88-232871 800, 137 PC A04/MF A01

Wavelength and Lifetime Measurements on Intercombina-
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PB88-204540 800.357 Not available NTIS

Wavelength - Dispersive Techniques for Compositional
Mapping in Electron - Probe Microanalysis.

PB88-182159 800,158 Not available NTIS

Wavelengths and Energy Levels of I V and I VI.

PB88-197991 800,344 Not available NTIS

We Do Have Vacuum Gage Calibration Standards.

PB88-1 76839 800,780 Not available NTIS

Wear and Microhardness of a Silver-Sintered Glass-lon-

omer Cement.
PB88-238910 801,091 Not available NTIS

Weatherization of Residences: Criteria for Thermal Insula-

tion.

PB88-189212 800,107 Not available NTIS

Welding in the Soviet Union: A Closer VievK.

PB89-123327 800,863 Not available NTIS

Weil-Defined Contacts Produce Accurate Spreading Resist-

ance Measurements.
PB88-1 76821 800,656 Not available NTIS

Wetting Layers in Electrolyte Solutions.

PB89-101315 800,405 Not available NTIS

What Causes the Sharp Positron Spectrum in Heavy Atom
Collisions: The Atomic Hypothesis.
PB88-1 73943 801.272 Not available NTIS

Wind and Seismic Effects. Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Natural
Resources (19th) Held at Tsukuba, Japan on May 12-15,

1987.

PB88-183983 800.135 PC A19/MF A01

Wind Engineering: Recent Investigations and Research
Needs.
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WKB Potential Well Ground States without Matching.
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Wood Heating Safety Research: An Update.
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Working Fluid Selection for Space-Based Two-Phase Heat
Transport Systems,
PB88-243373 801,003 PC A05/MF A01

X-ray Attenuation Cross Sections for Energies 100 eV to
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PB88-176912 801,286 Not available NTIS

X-ray Bremsstrahlung Intensities from Elemental Targets.
PB88-193339 801,301 PC A05/MF A01

X-ray Halos in Galaxies and Clusters of Galaxies: Theory.
PB88-189048 800,019 Not available NTIS

X-ray Monochromator Crystal Which Detects the Bragg
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PB88-176771 801,284 Not available NTIS

X-ray Photoelectron Fonward Scattering Studies of Epitaxial
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Ni(IOO).

PB88-237441 801,243 Not available NTIS

X-ray Scattering Studies: The Structure and Melting of Pb
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XRAYL: A Powder Diffraction Profile Refinement Program,
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Title

NTIS order number Abstract number

Report or series number
Title

NTIS order number Abstract number

Availability

Price Code

Availability

Price code

ARPA-5520

Simple Multiprocessor Performance Measurement Tech-
niques and Examples of Their Use,
PB89-1 14052 800,578 PC A03/MF A01

CAM-8701

Advanced Ceramics: A Critical Assessment of Database
Needs for the Natural Gas Industry.

PB88-215447 800,939 PC A04/MF A01
FIPS PUB 4-1

Representation for Calendar Date and Ordinal Date for In-

formation Interchange.

FIPS PUB 4-1 800.599 PC A02
FIPS PUB 46-1

Data Encryption Standard. Category: ADP Operations, Sub-
category: Computer Security.

FIPS PUB 46-1 800,600 PC A03/MF A01
FIPS PUB 58-1

Representations of Local Time of Day tor Information Inter-

change.
FIPS PUB 58-1 800.601 PC AOS

FIPS PUB 68-2

BASIC. Category: Software Standard. Subcategory: Pro-
ramming Language.
IPS PUB 66-2 800.602 PC E15

FIPS PUB 130

Intelligent Peripheral Interface (IPI). Category; Hardware
Standard, Subcategory: Interface.

FIPS PUB 130 800,596 PC E20

FIPS PUB 131

Small Computer System Interface (SCSI). Category: Hard-
ware Standard, Subcategory: Interface.

FIPS PUB 131 800,597 PC E10

FIPS PUB 132

Guideline for Software Verification and Validation Plans.

Category: Software. Subcategory: Validation, Verification,

and Testing.

FIPS PUB 132 800.598 PC E07

GRI-87/0326

Reference Standard Polyethylene Resins and Piping Materi-

als. Final Report October 1, 1986-September 30, 1987,
PB88-192422 801,030 PC A04/MF A01

GRI-88/0074

Advanced Ceramics: A Critical Assessment of Database
Needs for the Natural Gas Industry.

PB88-215447 800.939 PC A04/MF A01

ISBN-0-88318-562-8

Journal of Physical and Chemical Reference Data, Volume
17, 1988, Supplement No. 1. Gas-Phase Ion and Neutral
Thermochemistry.
PB89-135727 800,481 Not available NTIS

ISBN-0-883 18-586-5

Journal of Physical and Chemical Reference Data, Volume
17, 1988, Supplement No. 4. Atomic Transition Probabilities
Iron through Nickel.

PB89-135735 800,482 Not available NTIS

NASA/CR-180880
Spacecraft Fire Detection and Extinguishment: A Bibliogra-

phy.

PB88-1 78553 801.364 PC A04/MF A01

NBS/GCR-87/522

Gravity Currents with Heat Transfer Effects,

PB88-192281 801,140 PC A08/MF A01

NBS/GCR-87/524

Thermal and Material Transport and the Solubility of

Oxygen and Other Gases in Oxidizing Polymers.
PB88-188354 801.028 PC A03/MF A01

NBS/GCR-87/532

Thermophoretic Sampling and Soot Aerosol Dynamics of

an Ethene Diffusion Flame.
PB88-164041 800.530 PC A10/MF A01

NBS/GCR-88/539

Directory of Calibration Services for Ionizing Radiation
Survey Instruments.
PB88-180666 801.128 PC A04/MF A01

NBS/GCR-88/540

Transient Characteristics of Unconfined Fire Plume-Driven
Ceiling Jets.

PB88-181193 800134 PC A12/MF A01

NBS/GCR-88/541

Heat Transfer from a Negatively Buoyant Wall Jet.
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PB88-181953 800,093 PC A03/MF A01

NBS/GCR-88/542
Thermal Cracking and Variable Properties Effects on Free
Boundary Layer Diffusion Flames,
PB88-183967 800,536 PC A03/MF A01

NBS/GCR-e8/544

Procedures for Quantitative Sensitivity and Performance
Validation Studies of a Deterministic Fire Safety Model.
PB88-180195 800,860 PC A08/MF A01

NBS/GCR-88/545

Improved Furniture Fire Model within 'FAST' HEMFAST-2.
PB88-192414 800,095 PC A05/MF A01

NBS/GCR-88/547

Experimental Study of Suppression of Obstructed Gas Well

Blowout Fires Using Water Sprays.

PB88-222872 801.118 PC A04/MF A01

NBS/GCR-88/549

Fractal Analysis of Soot Agglomerates.
PB88-239918 800,548 PC A05/MF A01

NBS/GCR-8e/550

Design Concepts for Safer Matches and Lighters,

PB88-250626 800,550 PC A04/MF A01
NBS/HB-44/198g

Specifications, Tolerances, and Other Technical Require-

ments for Weighing and Measuring Devices as Adopted by
the 73rd National Conference on Weights and Measures,
1988 (1989 Edition),

PB89-129134 800,881 PC A11/MF A01

NBS/HB-130/1989

Uniform Laws and Regulations as Adopted by the National

Conference on Weights and Measures (73rd), 1988.
PB89-129563 800,882 PC A09/MF A01

NBS/HB-133/1989

Checking the Net Contents of Packaged Goods.
PB89-132575 800.U2 PC A13/MF A01

NBS/SP-250/5

NBS (National Bureau of Standards) Measurement Serv-

ices: Alpha-Particle Calibrations.

PB88-168620 801,127 PC A03/MF A01
NBS/SP-250/11

NBS (National Bureau of Standards) Measurement Serv-

ices: Dosimetry for High Dose Applications.

PB88-201587 801,070 PC A04/MF A01
NBS/SP-250/13

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Foil Irradiation with Californium Fission

Sources.
PB88-217443 801,317 PC A03/MF A01

NBS/SP-250/14

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Foil Irradiation by Reactor Cavity Fission

Sources.
PB88-217435 801,316 PC A04/MF A01

NBS/SP-250/16

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of X-ray and Gamma-ray Measuring Instru-

ments.
PB88-211826 800,177 PC A07/MF A01

NBS/SP-250/17

NBS (National Bureau of Standards) Measurement Serv-
ices: The NBS Photodetector Spectral Response Calibra-

tion Transfer Program.
PB88-201595 801,170 PC A04/MF A01

NBS/SP-250/18

NBS (National Bureau of Standards) Measurement Serv-
ices: Neutron Source Strength Calibrations,

PB88-211818 800,176 PC A04/MF A01
NBS/SP-250/21

NBS (National Bureau of Standards) Measurement Sen/-
ices: Calibration of Beta-Particle Radiation Instrumentation
and Sources.
PB88-201579 801,100 PC A05/MF A01

NBS/SP-250/26

NBS (National Bureau of Standards) Measurement Serv-
ices: NBS Phase Angle Calibration Services.

PBB8-225636 800,701 PC A06/MF A01
NBS/SP-2S0/28

NBS (National Bureau of Standards) Measurement Serv-
ices: Solid-state DC Voltage Standard Calibrations.

PB88-168703 800,680 PC A03/MF A01
NBS/SP-2S0/29

NBS (National Bureau of Standards) Measurement Serv-
ices: Traceable Frequency Calibrations: How to Use the
NBS Frequency Measurement System in the Calibration

Lab.
PB88-168364 800,569 PC A03/MF A01

NBS/SP-250/30

NBS (National Bureau of Standards) Measurement Serv-
ices: GOES (Geostationary Operational Environmental Sat-
ellite) Time Code Dissemination: Description and Operation.
PB88-168760 800,564 PC A04/MF A01

NBS/SP-250/32

NBS (National Bureau of Standards) Measurement Sen/-
ices: A Calibration Service for 30 MHz Attenuation and
Phase Shift.

PB88-238324 800,635 PC A09
NBS/SP-250/33

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration Service for Voltage Transformers and
High-Voltage Capacitors.

PB88-252903 800.649 PC A03/MF A01

NBS/SP-260

NBS (National Bureau of Standards) Standard Reference
Materials Catalog 1988-89.
PB88-168323 800,508 PC A08/MF A01

NBS/SP-260/53

Standard Reference Materials: Standardization of pH Meas-
urements (1988 Edition).

PB88-217427 800.178 PC A04/MF A01

NBS/SP-260/ 110

Standard Reference Materials: Portland Cement Chemical
Composition Standards (Blending, Packaging, and Testing).

PB88-193347 800.962 PC A06/MF A01

NBS/SP-305-SUPPL-19

Publications of the National Bureau of Standards, 1987
Catalog.

PB88-240007 800.830 PC A17/MF A01

NBS/SP-400/76

Semiconductor Measurement Technology: TXYZ: A Pro-

gram for Semiconductor IC Thermal Analysis.

PB88-184767 800.658 PC A04/MF A01

NBS/SP-500/150

Computer Science and Technology: Stable Implementation
Agreements for Open Systems Interconnection Protocols.

Version 1, Edition 1. December 1987. Based on the Pro-

ceedings of the NBS (National Bureau of Standards) Work-
shop for Implementors of OSI Held at Gaithersburg, Mary-
land.

PB88-168331 800.579 PC A12/MF A01

NBS/SP-500/151

Computer Science and Technology: Knowledge-Based
System for Physical Database Design.

PB88-193289 800,583 PC A04/MF A01

NBS/SP-500/152

Computer Science and Technology: Guide to Information

Resource Dictionary System Applications: General Con-
cepts and Strategic Systems Planning.

PB88-219944 800,822 PC A07/MF A01

NBS/SP-500/153

Computer Science and Technology: Guide to Auditing for

Controls and Security: A System Development Life Cycle
Approach.
PB88-217450 800.821 PC A12/MF A01

NBS-SP-500/154

Computer Science and Technology: Guide to Distributed

Database Management.
PB88-201561 800.001 PC A03/MF A01

NBS/SP-500/155

Computer Science and Technology: Management Guide to

Software Reuse.
PB88-225644 800.585 PC A03/MF A01

NBS/SP-500/156

Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and Pro-

cedures.
PB88-223441 800,608 PC A04/MF A01

NBS/SP-500/158

Computer Science and Technology: Accuracy, Integrity, and
Security in Computerized Vote-Tallying.

PB89-114136 800,057 PC A07/MF A01

NBS/SP-733

NBS (National Bureau of Standards) Research Reports,
August 1987.
PB88-170030 800,829 PC A03/MF A01

NBS/SP-735

NBS (National Bureau of Standards) Research Reports,
December 1987.
PB88-170022 800,828 PC A03/MF A01

NBS/SP-736

Proceedings of the Conference on Accreditation of Con-
struction Materials Testing Laboratories Held at Gaithers-
burg, Maryland on May 14-15, 1986.
PB88-168596 800,521 PC A05/MF A01

NBS/SP-737

Towards a Tribology Information System: The Results of a
Planning Workshop Held at the National Bureau of Stand-
ards, July-August 1985.
PB88-168604 800.911 PC A07/MF A01

NBS/SP-739

Directory of Federal Government Certification Programs (for

Products and Services).

PB88-201512 800.007 PC A11/MF A01

NBS/SP-740

Progress in Environmental Specimen Banking.
PB88-219951 800.770 PC A10/MF A01

NBS/SP-742

Computerization of Welding Information: A Workshop

800,804 PC A03/MF A01

NBS/SP-745

User's Guide for the Cone Calorimeter.

PB89-1 14201

NBS/SP-746

Laser Induced Damage in Optical Materials: 1985.
PB88-248323 801.176 PC A25/MF A01

NBS/SP-747

Statistical Concepts in Metrology-With a Postscript on Sta-

tistical Graphics.

800,919 PC A04/MF A01

Report, August 5-6, 1986.
PB88-236807

800 792 PCA07/MFA01

PB89-129142

NBS/SP-748

Technical Digest-Symposium on Optical Fiber Measure-
ments, 1988,
PB89-129555 801,183 PC A10/MF A01

NBS/SP-749

Fire Hazard Comparison of Fire-Retarded and Non-Fire-Re-
tarded Products.
PB88-249966 800.549 PC A05/MF A01

NBS/SP-751

Abstract and Index Collection: National Bureau of Stand-
ards Research Information Center.
PB89-103790 800,832 PC A03/MF A01

NBS/SW/MT-88/006
TXYZ: A Program for Semiconductor IC Thermal Analysis.

PB88-1 84759 800,657 CP T05

NBS/SW/MT-88/006A
Semiconductor Measurement Technology: TXYZ: A Pro-
gram for Semiconductor IC Thermal Analysis.

PB88-1 84767 800,658 PC A04/MF A01

NBS/TN-594/14

Optical Radiation Measurements: High Pressure Sodium
Discharge Lamp Characterization for Use as Standards of

Geometrically Total Luminous Flux.

PB89-129498 800.861 PC A04/MF A01

NBS/TN-1241

Effect of Cigarette Characteristics on the Ignition of Soft
Furnishings.

PB88-169982 800,091 PC A10/MF A01

NBS/TN-1242

Improving the Fire Safety of Cigarettes: An Economic
Impact Analysis.

PB88-181979 800140 PC A05/MF A01

NBS/TN-1243

Thermodynamic Properties of the Alkaline Earth Metal Hy-
droxides (MOH). 1 . Literature Citations.

PBe8-169867 800,259 PC A03/MF A01

NBS/TN-1244

Thermodynamic Properties of Halides, Hydrides, and Deu-
terides of Cobalt, Iron, and Nickel. 1 . Literature Citations.

PB88-201603 800.353 PC A04/MF A01

NBS/TN-1245

X-ray Bremsstrahlung Intensities from Elemental Targets.

PB88-193339 801.301 PC A05/MF A01

NBS/TN-1246

New Statistical Model for the Calibration of Force Sensors.
PBe8-225651 800,784 PC A03/MF A01

NBS/TN-1247

Review of Nondestructive Evaluation Methods Applicable to

Construction Materials and Structures.

PB88-225669 800, 1 19 PC A10/MF A01

NBS/TN-1249

Evaluation of Data Availability and Ouality for Interaction

Second Virial Coefficients of Use to the Gas Industry.

PB88-252911 800.735 PC A06/MF A01

NBS/TN-1313

Calculation of Critical Points by the Method of Heidemann
and Khalil.

PB88-217419 800.369 PC A04/MF A01

NBS/TN-1314

Electromagnetic Fields Radiated from Electrostatic Dis-

charges: Theory and Experiment.
PB88-21 1 1 49 800,699 PC A04/MF A01

NBS/TN-1315

Investigation of the Hydrogen Source for Masers,
PB88-225685 801, 173 PC A04/MF A01

NBS/TN-1317

Effect of a Large Rotating Scatterer in a Rectangular
Cavity,

PB88-225693 801,320 PC A03/MF A01

NBS/TN-1319

Generation of Standard Electromagnetic Fields in a TEM
(Transverse Electromagnetic) Cell.

PB89-132104 800,799 PC A10/MF A01

NBSIR-85/3179

Paratransit Advanced Routing and Scheduling System Doc-
umentation: Generalized Reporting Subsystem,
PB88-190392 801,374 PC A06/MF A01

NBSIR-86/3312

Architecture for Distributed Data Management in Computer
Integrated Manufacturing,
PB88-21 1 1 56 800.849 PC A04/MF A01

NBSIR-86/3373

Impact of Refrigerant Property Uncertainties on Prediction

of Vapor Compression Cycle Performance,
PB89-114029 800,917 PC A04/MF A01

NBSIR-86/3416

Simple Multiprocessor Performance Measurement Tech-
niques and Examples of Their Use,

PB89-1 14052 800,578 PC A03/MF A01

NBSIR-86/3417

User's Guide for SETKY-GETKY: A Keyed Access System
for the HP1000.
PB89-1 18004 800,591 PC AQ3/MF A01
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NBSIR-88/3734

NBSIR-86/3453

Plan for a Design Study for a National Earthquake Engi-

neering Experimental Facility,

PB89-1 14714 801,117 PC A03/MF A01

NBSIR-86/3458

Effect of Wall Mass on tfie Peak Sensible Heating and
Cooling Loads of a Single-Family Residence,

PB89-114037 800,751 PC A03/MF A01

NBSIR-86/3463

Algorithms for Calculating Radiation View Factors between
Plane Convex Polygons with Obstructions,

PB89-1 14045 801,344 PC A04/MF A01

NBSIR-86/3465

Evaluation of a Standard Device for Calibrating Calorimeter

Test Rooms,
PB89-1 14060 800,791 PC A03/MF A01

NBSIR-86/3491

Technical Activities 1 986, Surface Science Division,

PB89-1 14284 800,420 PC A07/MF A01

NBSIR-87/3077

Time-Domain System for Identification of the Natural Reso-
nant Frequencies of Aircraft Relevant to Electromagnetic
Compatibility Testing,

PB88-1 64520 800,008 PC A04/tv1F A01

NBSIR-87/3078

Calibration and Standardization Issues for the Optical Time-
Domain Reflectometer,
PB88-164066 801,148 PC A03/IV1F A01

NBSIR-87/3079

Center for Chemical Engineering Technical Activities: Fiscal

Year 1987.
PB88-164272 800,236 PC A05/MF A01

NBSIR-87/3080

EMR (Electromagnetic Radiation) Test Facilities Evaluation

of Reverberating Chamber Located at RADC (Rome Air De-
velopment Center), Griffiss AFB (Air Force Base), Rome,
New York,

PB88-178827 800,623 PC A05/MF A01

NBSIR-87/3567

Comparisons of NBS/Harvard VI Simulations and Full-

Scale, Multi-Room Fire Test Data,

PB88-183959 800,094 PC A04/MF A01
NBSIR-87/3580

Parallel Processing Benchmarks,
PB88-215620 800,576 PC A03/MF A01

NBSIR-87/3621

Friability of Spray-Applied Fireproofing and Thermal Insula-

tions: The Basis for a Field Test Method,
PB88-169826 800,105 PC A04/MF A01

NBSIR-87/3630

Composite Materials Interface Characterization,

PB88-197132 800,964 PC A10/MF A01
NBSIR-87/3642

Initial Investigation of the Properties and Performance of

Magnesium Oxychloride-Based Foam Thermal Insulation,

PB88-164058 801.025 PC A03/MF A01
NBSIR-87/3656

Experimental Plan for Investigation of Lighting and HVAC
Interactions,

PB88-170006 800.077 PC A03/MF A01
NBSIR-87/3663

Recommended Instrumentation Approaches for a Shared-
Memory Multiprocessor,
PB88-164025 800,575 PC A03/MF AOI

NBSIR-87/3670

Review of Autoclaved Aerated Concrete Products,
PB88-199724 800.114 PC A05/MF AOI

NBSIR-87/3673

Energy Related Inventions Program: A Joint Program of the
Department of Energy and the National Bureau of Stand-
ards. Status Report October 1 987.
PB88-164496 800,750 PC A14/MF AOI

NBSIR-87/3676

Procedures for Sprinkler Anchor Installation on Surfaces
with Fireproofing Materials,

PB88-181961 800.103 PC A05/MF AOI
NBSIR-87/3677

Error Prevention and Detection in Data Preparation for the
Vertical Workstation Milling Machine in the Automated Man-
ufacturing Research Facility at the National Bureau of

Standards,
PB88-164256 800.843 PC A04/MF AOI

NBSIR-87/3678

Process Plan Expression, Generation, and Enhancement
for the Vertical Workstation Milling Machine in the Automat-
ed Manufacturing Research Facility at the National Bureau
of Standards,
PB88-164181 800,842 PC A04/MF A01

NBSIR-87/3681

Application of Optical Image Analysis to Quantitative Mi-
crostructure Characterization of Composite Materials,
PB88-1 64033 800,960 PC A03/MF AOI

NBSIR-87/3684

NBS (National Bureau of Standards) Vision System in the
AMRF (Automated Manufacturing Research Facility).

PB88-239777 800,617 PC A04/MF AOI
NBSIR-87/3685

Tensile Test to Measure Adhesion between Old and New
Cement Paste,

PB88-164504 800,520 PC A03/MF AOI

NBSIR-87/3686

Polymer Composite Processing. An Industry Workshop Held
at Gaithersburg, Maryland on October 7, 1987,
PB88-179882 800,495 PC A03/MF AOI

NBSIR-87/3688

Office Design Measurements for Productivity: A Research
Overview,
PB88-164157 800.004 PC A04/MF AOI

NBSIR-87/3697

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
April to June 1987, with 1988 CEEE Events Calendar,
PB88-169990 800,682 PC A03/MF A01

NBSIR-88/3082

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-XI.
PB89-100556 801,123 PCA17/MFA01

NBSIR-88/3083

Aircraft Field Degradation and Electromagnetic Compatibil-

ity,

PBB8-183975 800,009 PC A05/MF AOI

NBSIR-88/3084

Possible Design for Electric-Field-Strength Probes (or Milli-

meter Waves,
PB88-193321 800,692 PC A03/MF AOI

NBSIR-88/3085

Handbook of Basic Tables for Chemical Analysis.

PB88-1 89758 800,163 PC A99/MF E04

NBSIR-88/3086

Thermal Conductivity of Selected Foams and Systems from
100 to 300 K.

PB88-201553 800,965 PC A04/MF AOI

NBSIR-88/3087

Round-Robin Measurements of the Apparent Thermal Con-
ductivity of Two Refractory Insulation Materials, Using High-

Temperature Guarded-Hot-Plate Apparatus,
PB88-215421 800,938 PC A03/MF AOI

NBSIR-88/3088

Development of Standards for Superconductors, Interim

Report January 1 986-December 1987,
PB88-215439 801,229 PC A05/MF AOI

NBSIR-88/3089

Automated High-Temperature Guarded-Hot-Plate Apparatus
for Measuring Apparent Thermal Conductivity,

PB88-242060 801,334 PC A07/MF AOI

NBSIR-88/3090

Break Junctions 1

.

PB88-241849 801,246 PC A04/MF AOI

NBSIR-88/3094

Fibrous Alumina-Silica Insulation Board as a Candidate
Standard Reference Material of Thermal Resistance,
PB88-241880 800,968 PC A03/MF AOI

NBSIR-88/3689

Prototype Expert System: An Automated Advisor to Select
Data Sources from Chemical Information Databases,
PB88-164173 800.257 PC A03/MF AOI

NBSIR-88/3690

Dynamic Mechanical Properties of Two AAR Ml 28 and
One ASTM A212-B Steel Tank Car Head Plates.

PB88-219613 801,369 PC A05/MF AOI

NBSIR-88/3691

Evaluating Office Lighting Environments: Reference Light-

ing Power Density Data,
PB88-164512 800,076 PC A04/MF AOI

NBSIR-88/3692

Real-Time Control System of the Horizontal Workstation
Robot,
PB88-169438 800,891 PC A09/MF AOI

NBSIR-88/3695

Quick Response Sprinklers in Office Configurations: Fire

Test Results,

PB88-164223 800,771 PC A05/MF A01

NBSIR-88/3696

Suppression of Wood Crib Fires with Sprinkler Sprays: Test
Results,

PB88-170196 800,562 PC A03/MF AOI

NBSIR-88/3698

Review of U.S. Participation in International Standards Ac-
tivities,

PB88-164165 800,144 PC A04/MF AOI

NBSIR-88/3699

Technical Activities 1987, Surface Science Division,

PB88-169453 800.258 PC A03/MF AOI

NBSIR-88/3700

Technical Overview of the Information Resource Dictionary
System (Second Edition),

PB88-163779 800.603 PC A07/MF AOI

NBSIR-88/3701

Using the Information Resource Dictionary System Com-
mand Language (Second Edition),

PB88-169545 800.581 PC A05/MF AOI
NBSIR-88/3703

Wind and Seismic Effects. Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Natural
Resources (19th) Held at Tsukuba, Japan on May 12-15,
1987.

PB88-183983 800,135 PC A19/MF AOI

NBSIR-88/3704

Data Execution Module of the Vertical Workstation of the
Automated Manufacturing Research Facility at the National
Bureau of Standards,
PB88-169875 800.906 PC A04/MF A01

NBSlR-88/3705

Reference Standard Polyethylene Resins and Piping Materi-

als. Final Report October 1, 1986-September 30. 1987,
PB88-192422 801.030 PC A04/MF AOI

NBSIR-88/3706

Advanced Ceramics: A Critical Assessment of Database
Needs for the Natural Gas Industry.

PB88-215447 800,939 PC A04/MF AOI

NBSIR-88/3707

Prediction of Response Time of Smoke Detectors in Enclo-
sure Fires.

PB88-169883 800,772 PC A04/MF AOI

NBSIR-88/3708

Tracer Gas Techniques for Studying Building Air Exchange,
PB89-141097 800,090 PC A03/MF AOI

NBSIR-88/3709

Reference Model for DBMS (Database Management
System) User Facility,

PB88-169446 800.580 PC A03/MF AOI

NBSIR-88/3712

Spacecraft Fire Detection and Extinguishment: A Bibliogra-

phy.

PB88-178553 801.364 PC A04/MF AOI

NBSIR-88/3713

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, July to Sep-
tember 1987, with 1988 CEEE Events Calendar,
PB88-183991 800,686 PC A03/MF AOI

NBSlR-88/3714

Mechanical and Physical Properties of Coquina Stone from
the Castillo de San Marcos National Monument,
PB88-164231 800.527 PC A03/MF AOI

NBSIR-88/3715

Measurement of Droplet Size in Sprinkler Sprays,
PB88-215454 800.116 PC A04/MF AOI

NBSIR-88/3716

Proceedings of the Symposium on Gaseous and Vaporous
Removal Equipment Test Methods Held at the National
Bureau of Standards on September 2, 1986,
PB88-192430 800,240 PC A05/MF AOI

NBSIR-88/3718

NVLAP (National Voluntary Laboratory Accreditation Pro-
gram) Directory of Accredited Laboratories, 1987-88,
PB88-169529 800.805 PC A04/MF AOI

NBSIR-88/3719

Automated Maintenance Management Program. Part 1:

Quantitative Assessment of the Exterior Condition of Metal
Buildings and Roofing Systems via Computer Image Proc-

essing,

PB88-192448 800,096 PC A03/MF A01

NBSIR-88/3724

Flame Roll-Out Study for Gas Fired Water Heaters,

PB88-192463 800.744 PC A08/MF AOI

NBSIR-88/372S

Evaluation of a Copy Prevention Method for Digital Audio
Tape Systems,
PB88-169537 801.136 PC A09/MF AOI

NBSIR-88/3726

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 1,

PB88-1 92752

NBSIR-88/3727

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 2,

PB88-192760 800.836 PC A20/MF AOI

NBSIR-88/3728

CGM (Computer Graphics Metafile) Registration for CALS
Requirements: A Technical Study Completed for the Com-
puter-Aided Acquisition and Logistic Support (CALS) Pro-

gram - Fiscal Year 1987. Volume 3,

PB88-192778 800.837 PC A13/MF AOI

NBSIR-88/3729

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 4,

PB88-192786 800.838 PC A08/MF AOI

NBSIR-88/3731

Internal Discontinuity Sensor Needs for Steel: Report of a
Workshop. Held at Gaithersburg, Maryland, July 16, 1986,
PB88-232889 800.877 PC A04/MF AOI

NBSIR-88/3733

Cone Calorimeter Evaluation of the Flammability of Com-
posite Materials,

PB88-201330 800.545 PC A04/MF A01

NBSIR-88/3734

Estimating the Environment and the Response of Sprinkler
Links in Compartment Fires with Draft Curtains and Fusible
Link-Actuated Ceiling Vents. Part 1 , Theory,
PB88-215462 800.117 PC A03/MF AOI

800.835 PC A19/MF AOI
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NBSIR-88/3735

Coordinated Joint Motion for an Industrial Robot,
PB88-192489 800,897 PC A03/MF A01

NBSIR-88/3736

Electrical Performance Tests for True-RMS Voltmeters,

PB88-192455 800.631 PC A07/MF A01
NBSIR-88/3738

VWS CADM User Interface of the Vertical Workstation of

the Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards,

PB88-188057 800.846 PC A06/MF A01
NBSIR-88/3739

Comparison of Direct Digital Control and Pneumatic Control

Systems in a Large Office Building,

PB88-215470 800.085 PC A04/MF A01

NBSIR-88/3740

Users Guide to POST (Plant Operations Simulation Tem-
plate),

PB88-192323 800.743 PC A05/MF A01

NBSIR-88/3741

Scheme for Translating Control Flow in the C Programming
Language to Grafcet with Examples,
PB88-192471 800.582 PC A03/MF A01

NBSIR-88/3742

Certification of SRM 1879 Respirable Cristobalite as a
Quantitative X-ray Diffraction SRM,
PB88-201348 800,174 PC A04/MF A01

N6SIR-88/3745

Water Spray Suppression of Fully-Developed Wood Crib

Fires in a Compartment,
PB88-232871 800 137 PC A04/MF A01

NBSIR-88/3746

Evaluation of Test Methods for Measuring the Bond
Strength of Portland-Cement Based Repair Matehals to

Concrete,
PB88-215488 800,966 PC A03/MF A01

NBSIR-88/3747

GATT Standards Code Activities of the National Bureau of

Standards, 1987,
PB88-201611 800,145 PC A03/MF A01

NBSIR-88/3748

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
July to September 1987,
PB88-196530 800,697 PC A03/MF A01

NBSIR-88/3750

Alaskan Marine Mammal Tissue Archival Project; A Project

Descnption Including Collection Protocols,

PB88-199732 801.110 PC A04/MF A01
NBSIR-88/3751

Analysis of the Influence of Piston Effect on Elevator
Smoke Control,

PB88-215504 800,097 PC A03/MF A01
NBSIR-88/3752

Experimental Data Set for the Accuracy Assessment of

Room Fire Models,
PB88-201538 800,115 PC A06/MF A01

NBSIR-88/3753

Proceedings of the Joint Panel Meeting (9th) of the UJNR
Panel on Fire Research and Safety,

PB88-215926 800.118 PC A23/MF A01
NBSIR-88/37S4

Global Model for Building-Project Information: Analysis of

Conceptual Structures,

PB88-201546 800,084 PC A03/MF A01
NBSIR-88/3755

Naval Fire Fighting Trainers-Thermal Radiation Effects As-
sociated with the 1 9F4 FFT,
PB88-215496 800.546 PC A04/MF A01

NBSIR-88/3758

Fire Research Publications, 1987,
PB88-199641 800,113 PC A04/MF A01

NBSlR-88/3759

Simple Method for Measuring Straightness of Coordinate
Measuring Machines.
PB88-234844 800.910 PC A03/MF A01

NBSIR-88/3760

Building Technology Project Summaries 1988,
PB88-215512 800.136 PC A05/MF A01

NBSIR-88/3762

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, October to

December 1987 with 1988 CEEE Events Calendar,
PB88-232913 800 704 PC A03/MF A01

NBSIR-88/3764

Large-Scale Compartment Fire Toxicity Study; Comparison
with Small-Scale Toxicity Test Results,

PB88-241054 800121 PC A05/MF A01
NBSlR-88/3765

Effect of Blow Count on Energy Transfer in SPT (Standard
Penetration Tests),

PB88-239785 800,528 PC A03/MF A01
NBSIR-88/3766

Operations Manual for the Inspection Workstation (of the
AMRF),
PB88-218193 800.902 PC A05/MF A01

NBSIR-88/3767

Products of Wood Smolder and Their Relation to Wood-
Burning Stoves,

PB88-215157 800,761 PC A05/MF A01
NBSIR-88/3768

Standards Conformance Testing; Issues and Activities.

PB88-215645 800,606 PC A04/MF A01
NBSIR-88/3769

Vertical Workstation's Equipment Controllers of the Auto-
mated Manufacturing Research Facility at the National

Bureau of Standards,
PB88-217211 800.850 PC A04/MF A01

NBSIR-88/3770

AMPLE (Automated Manufacturing Programming Language
Environment) Version 0.1 Prototype; The HWS (Horizontal

Workstation) Implementation,
PB88-201629 800.848 PC A04/MF A01

NBSIR-88/3771

Small Flame Ignitability and Flammability Behavior of Up-
holstered Furniture Materials,

PB88-219571 800.098 PC A03/MF A01
NBSIR-88/3772

Implementation of the Inspection Robot Controller,

PB88-215637 800,901 PC A04/MF A01
NBSIR-88/3774

Review of Candidate Methods for Detecting Incipient De-
fects Due to Aging of Installed Cables in Nuclear Power
Plants,

PB88-215140 801,132 PC A03/MF A01
NBSIR-88/3775

Inventory of Equipment in the Inspection Workstation,

PB88-217229 800,873 PC A03/MF A01
NBSIR-88/3776

GRAMPS (General Real-Time Asynchronous Multiprocessor
System) Operating System; User's Guide.
PB89-122394 800,592 PC A03/MF A01

NBSIR-88/3779

Recommended Technical Specifications for Procurement of

Commercially Available Systems for the Inspection Work-
station,

PB88-222849 800,876 PC A03/MF A01
NBSIR-88/3781

Recommended Procedure for Rating and Testing of Vari-

able Speed Air Source Unitary Air Conditioners and Heat
Pumps,
PB88-218227 800.745 PC A05/MF A01

NBSIR-88/3783

Graphics Subsystem of the Vertical Workstation of the

Automated Manufactuhng Research Facility at the National

Bureau of Standards,
PB88-222856 800,852 PC A03/MF A01

NBSIR-88/3787

Implementation of the Execution Control System of the In-

spection Workstation,

PB88-217245 800,874 PC A03/MF A01
NBSIR-88/3789

Cell Controller Operations Manual,
PB88-219589 800,851 PC A03/MF A01

NBSIR-88/3790

Electrochemical Evaluation of Solid State pH Sensors for

Nuclear Waste Containment,
NUREG/CR-5166 800,256 PC A03/MF A01

NBSlR-88/3792

Investigation into the Ashland Oil Storage Tank Collapse on
January 2, 1988,
PB88-216601 800,983 PC A10/MF A01

NBSIR-88/3793/1

Summary of the New European Community Approach to

Standards Development,
PB88-229489 800 146 PC A03/MF A01

NBSIR-88/3795

Benchmarks to Supplant Export 'FPDR' (Floating Point

Data Rate) Calculations,

PB88-222864 800,607 PC A03/MF A01
NBSIR-88/37g6

Literature Review of Strengthening Methodologies of Exist-

ing Structures,

PB88-218219 800,132 PC A07/MF A01
NBSIR-88/3797

Literature Review of Post-Installed Anchorage in Concrete,
PB88-217237 800,131 PC A04/MF A01

NBSIR-88/3798

Mechanical Property Enhancement in Ceramic Matrix Com-
posites.

PB88-232863 800,967 PC A04/MF A01
NBSIR-88/3800

Project Plan for Full Scale Smoke Movement and Smoke
Control Tests,

PB88-233846 800, 138 PC A04/MF A01
NBSIR-88/3802

Architecture and Principles of the Inspection Workstation,

PB88-234885 800,855 PC A04/MF A01
NBSIR-88/3804

Cleaning and Deburnng Workstation Operations Manual,
PB88-234216 800.853 PC A03/MF A01

NBSIR-88/3805

Revised Unitary Heat Pump Specification for Military Family
Housing,
PB88-232855 800.086 PC A03/MF A01

NBSIR-88/3806

Fire Environment in Counterflow Ventilation; The In-Flight

Cabin Aircraft Fire Problem,

801.366 PC A05/MF A01

Transport Systems,
PB88-243373

PB88-229521

NBSIR-88/3807

Lights of New York Harbor,
PB88-234208 801, 134 PC A05/MF A01

NBSIR-88/3812

Working Fluid Selection for Space-Based Two-Phase Heat

801.003 PC A05/MF A01

NBSIR-88/3813

Initial Graphics Exchange Specification (IGES) Version 4.0.

PB88-235452 800.839 PC A23/MF A01

NBSIR-88/3814

Progress Toward a General Analytical Method for Predict-
ing Indoor Air Pollution in Buildings; Indoor Air Quality Mod-
eling Phase 3 Report,

PB88-236716 800.762 PC A06/MF A01

NBSIR-88/3815

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, January to
March 1988 with 1988 CEEE Events Calendar,
PB89-103683 800,716 PC A03/MF A01

NBSIR-88/3816

AMRF (Automated Manufacturing Research Facility) Net-
work Communications,
PB88-234232 800,854 PC A10/MF A01

NBSIR-88/3818

Converting the AMRF Part Model Report to a PDES/STEP
Subset; A Preliminary Implementation,
PB88-239769 800.916 PC A03/MF A01

NBSIR-88/38ig

Implementation of the Inspection Workstation Controller,

PB89-107676 800.879 PC A03/MF A01

NBSIR-88-3820

Collapse of Masonry Wall under Construction in Pawtucket,
Rhode Island, October 28, 1985,
PB88-243381 800,122 PC A03/MF A01

NBSIR-88/3821

ABC's of Certification Activities in the United States.

PB88-239793 800,143 PC A03/MF A01

NBSIR-88/3823

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 1. Stable Virtual Termi-
nal and Document Architecture and Interchange Format,
PB88-243183 800,610 PC A08/MF A01

NBSIR-88/3824

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2. Continuing Agree-
ments,
PB88-243175 800,609 PC A05/MF A01

NBSIR-88/3824-1

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2.1. Continuing Agree-
ments,
PB89-132351 800,613 PC A09/MF A01

NBSIR-88/3825

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs, Oc-
tober to December 1987, with 1988 CEEE Events Calendar,
PB88-243167 800,711 PC A03/MF A01

NBSIR-88/3827

Evaluation of the Working Environment at Selected U.S.

Army Field Stations: Suggestions for Improvement,
PB89-107684 800,006 PC A05/MF A01

NBSIR-88/3829

Technical and Economic Analysis of CFC-Blown Insulations

and Substitutes for Residential and Commercial Construc-
tion,

PB88-243399 800, 123 PC A04/MF A01

NBSIR-88/3830

ICST-NBS (Institute for Computer Sciences and Technolo-
gy-National Bureau of Standards) Information Resource
Dictionary System Command Language Prototype,

PB88-243159 800.823 PC A04/MF A01

NBSIR-88/3833

NIST (National Institute of Standards and Technology)
Serial Holdings 1988,
PB89-114755 800,833 PC A11/MF A01

NBSIR-88/3836

High Level Machine-Tool Control System,
PB89-107692 800,857 PC A03/MF A01

NBSIR-88/3854

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,
January to March 1988 with 1988 CEEE Events Calendar,

PB89-107700 800.717 PC A03/MF A01

NIST/GCR-88/551

New Models to Assess Behavioral and Physiological Per-

formance of Animals dunng Inhalation Exposures.
PB89-128946 801,109 PC A08/MF A01

NIST/GCR-88/552

Effect of Water on Piloted Ignition of Cellulosic Materials,

PB89-127732 800.557 PC A03/MF A01

NIST/GCR-88/553

Radiation from Turbulent Nonluminous and Luminous Diffu-

sion Flames.
PB89-126627 800.554 PC A05/MF A01
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NIST/GCR-88/555

Smoke Point Height and Fire Properties of Materials.

PB89-141089 800.559 PC A04/MF A01

NIST/SP-250/23

NIST (National Institute of Standards and Tecfinology)

Measurement Services: Liquid-ln-Glass Thermometer Cali-

bration Service.

PB89-128888 800,798 PC A07/I^F A01

NIST/SP-260/109

Standard Reference I\/laterials: Preparation and Certification

of SRM-2530, Ellipsometric Parameters Delta and Psi and
Derived Thickness and Refractive Index of a Silicon Dioxide

Layer on Silicon.

PB89-133573 800,949 PC A03/MF A01

NIST/SP-500/157

Computer Science and Technology: Smart Card Technolo-

gy: New [Methods for Computer Access Control.

PB89-129514 800,622 PC A04/fVlF A01

NIST/SP-500/159

Computer Science and Technology: Data Administration:

Management and Practice. Proceedings of the First DAMA
(Data Administration Management Association) Symposium.
PB89-133557 800,824 PC A06/MF A01

NIST/SP-732

Facilities of the National Institute of Standards and Tech-
nology, 1988.

PB89-133524 800,801 PC A03/MF A01

NIST/SP-743

NIST (National Institute of Standards and Technology) Re-
search Reports, October 1988.
PB89-133565 800,819 PC A03/MF A01

NlST/SP-744

Formation of Lubricating Films at Elevated Temperatures
from the Gas Phase.
PB89-129530 800,913 PC A06/MF A01

NIST/SP-750

National Conference on Weights and Measures (73rd),

1988,
PB89-133516 800,818 PC A17/MF A01

NIST/SP-752

Laser Induced Damage in Optical Materials: 1986.
PB89-1 29548 801,182 PC A99/MF E04

NlST/SP-754

Vapor Phase Deposition Studies of Phosphate Esters on
Metal and Ceramic Surfaces.
PB89-148985 800,995 PC A08/MF A01

NIST/SP-755

Design and Construction of a State-of-the-Art High Temper-
ature Tribometer.
PB89-148332 800,950 PC A10/MF A01

NIST/SP-757

Techniques for Treating Uncertainty and Risk in the Eco-
nomic Evaluation of Building Investments.
PB89-129522 800,003 PC A05/MF A01

NIST/SP-758

Ceramic Tribology: Methodology and Mechanisms of Alumi-
na Wear.
PB89-148357 800,952 PCA11/MFA01

NIST/SP-759

High-Temperature Superconductivity: Abstracts of NIST
(National Institute of Standards and Technology) Publica-
tions, 1987-1988.
PB89-148340 800,951 PC A03/MF A0'1

NIST/TN-1250

NBS (National Bureau of Standards) Real-Time Control
System User's Reference Manual (Version 2.2C).
PB89-128870 800,595 PC A17/MF A01

NIST/TN-1251

System Description and Design Architecture for Multiple
Autonomous Undersea Vehicles,
PB89-129506 801,112 PC A07/MF A01

NIST/TN-1252

Constructing Delaunay Triangulations for Sets Constrained
by Line Segments.
PB89-129480 801,045 PC A03/MF A01

NIST/TN-1253

Electrochemical Technique for Rapidly Evaluating Protec-
tive Coatings on Metals.
PB89-1 34209 800,886 PC A03/MF A01

NIST/TN-1255

Manipulator Servo Level Task Decomposition.
PB89-133540 800.904 PC A03/MF A01

NIST/TN-1256

Manipulator Primitive Level Task Decomposition.
PB89-1 33532 800.903 PC A04/MF A01

NISTIR-86/3471/1

Internal Revenue Service Post-of-Duty Location Modeling
System: Users Manual Version 4.0,

PB89-107718 801.373 PC A03/MF A01
NlSTIR-88/3794

Implementation of the Surface Roughness Instrument (SRI)
Controller,

PB89-107650 800,878 PC A03/MF A01
NISTIR-88/3809

Direct Measurement of Heat of Gasification for Polymethyl-
methacrylate,

PB89-122378 800.736 PC A03/MF A01

NISTIR-88/3822

Environment Effects of Oil Spill Combustion,
PB89-107726 800 763 PC A04/MF A01

NISTIR-88/3835

Measurements of Flame Lengths Under Ceilings,

PB89-107734 800.552 PC A03/MF A01

NISTIR-88/3838

Common Memory for the Personal Computer.
PB89-109508 800,590 PC A08/MF A01

NISTIR-88/3847

Room-Temperature Thermal Conductivity of Fumed-Silica
Insulation for a Standard Reference Material,

PB89-1 27286 800,555 PC A03/MF A01

NISTIR-88/3848

Friability of Spray-Applied Fireproofing and Thermal Insula-

tions: Laboratory Evaluation of Prototype Test Devices,

PB89-131924 800,127 PC A05/MF A01

NISTIR-88/3849

Experimental Study of Gusseted Connections for Laterally

Braced Steel Buildings,

PB89-127278 800133 PC A07/MF A01

NISTIR-88/3850

XRAYL: A Powder Diffraction Profile Refinement Program,
PB89-127567 800195 PC A03/MF A01

NlSTIR-88/3852

Accumulation and Fate of Tributyltin Species in Microbial

Biofilms,

PB89-141105 801.001 PC A03/MF A01

NISTIR-88/3857

Performance Evaluation and Analytic Modeling of Shared-
Memory Computers,
PB89-1 13542 800.577 PC A03/MF A01

NISTIR-88/3858

CAD Directed Automated Part Handling User's Reference
Manual,
PB89-127575 800,841 PC A03/MF A01

NISTIR-88/3859

Hyperstandard: Applying Hypertext Technology to Stand-
ards Development, Dissemination and Implementation,
PB89-107742 800.611 PC A03/MF A01

NISTIR-88/3860

Interaction of Lighting, Heating and Cooling Systems in

Buildings. Interim Report,
PB89-136295 800.088 PC A08/MF A01

NISTIR-88/3861

Room-Temperature Thermal Resistance Measurements of

New and Existing Materials for Shipboard Air Duct Systems,
PB89-122402 800,553 PC A03/MF A01

NISTIR-88/3862

Information Resource Dictionary System: An Integration

Mechanism for Product Data Exchange Specification,

PB89-113559 800,002 PC A03/MF A01

NISTIR-88/3866

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, April to June
1988, with 1988 CEEE Events Calendar,
PB89-123137 800719 PC A03/MF A01

NISTIR-88/3868

Discrete Thermal Analysis Method (DTAM) for Building

Energy Simulation with DTAM1 Users Manual,
PB89-127534 800,753 PC A05/MF A01

NISTIR-88/3869

Center for Radiation Research (of the National Institute of

Standards and Technology) Technical Activities for 1988,
PB89-127294 801.360 PC A12/MF A01

NISTIR-88/3870

Suggested Research Topics for the Construction Engineer-
ing Research Laboratory (CERL) Program, Evaluation of

Roofing Materials Degradation Processes,
PB89-132344 800,128 PC A03/MF A01

NISTlR-88/3871

Analysis of Work Environment Data from Three Army Field

Stations,

PBe9-126619 801.111 PC A09/MF A01

NISTIR-88/3873

Small Angle X-ray Study of the Deformation of 4,4'-Diphen-
ylmethane Diisocyanate/1,4'-Butanediol (MDI/BDO) Based
Polyurethanes,
PB89-1 26643 800.975 PC A03/MF A01

NlSTIR-88/3874

Implementation of the Coordinate Measuring Machine Con-
troller,

PB89-1 26635 800.880 PC A04/MF A01

NISTIR-88/3876

Investigation of a User-Operated Mass Calibration Package,
PB89-1 32336 800.800 PC A04/MF A01

NISTIR-88/3877

Scattering of Polarized Photons by Protons,
PB89-1 22386 801,347 PC A03/MF A01

NISTIR-88/3878

Hazard l-Results of a User Evaluation on the Prototype
Software,
PB89-132328 800,862 PC A03/MF A01

NISTIR-88/3880

Study of the Ignition Inhibiting Properties of Compressed Air

Foam,

PB89-127559 800.141 PC A03/MF A01

NISTIR-88/3881

Center for Atomic, Molecular, and Optical Physics Techni-
cal Activities, 1988,
PB89-132302 801.361 PC A22/MF A01

NISTIR-88/3886

Research for Electric Energy Systems: An Annual Report
(1987),
PB89-132310 800,722 PC A05/MF A01

NISTIR-88/3888

Summaries of Center for Fire Research (of the National In-

stitute of Standards and Technology) In-House Projects and
Grants, 1988,
PB89-127302 800,556 PC A11/MF A01

NISTIR-88/3889

Survey Sample Design for Microfilm Inspection at the Na-
tional Archives,

PB89-1 27542 800.827 PC A03/MF A01

NISTIR-88/3890

Vertical Machining Workstation Systems,
PB89-136303 800.858 PC A04/MF A01

NISTIR-88/3893

Report of Roof Inspection: Partial Delamination of Adhe-
sive-Bonded Seams at an Army Facility,

PB89-131916 800,102 PC A03/MF A01

NISTIR-88/3894

Evaluation of Colors for Use on Traffic Control Devices,
PB89-127260 800,526 PC A06/MF A01

NISTIR-88/3895

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
April to June 1988, with 1988 CEEE Events Calendar,
PB89-136311 800,725 PC A03/MF A01

NISTIR-88/3896

Proceedings of the Federal Information Processing Stand-
ards (FIPS) Workshop on Information Resource Dictionary
System (IRDS) Applications,

PB89-136329 800,825 PC A09/MF A01

NISTIR-88/3897

Burning Characteristics of Combat Ship Compartments and
Vertical Fire Spread,
PB89-141113 800.560 PC A03/MF A01

NISTIR-88/4005

Energy Related Inventions Program: A Joint Program of the
Department of Energy and the National Institute of Stand-
ards and Technology. Status Report October 1988,
PB89-141154 800 754 PC A14/MF A01

NISTIR-88/4015

Directory of Organizations and Standards That Affect the
Movement of Telecommunications Information for Ten Pa-
cific Rim Countries,
PB89-141121 800.573 PC A04/MF A01

NTB/TN-1248

Traceability of Laser Interferometric Length Measurements.
PB88-225677 800.785 PC A02/MF A01

NUREG/CR-5166
Electrochemical Evaluation of Solid State pH Sensors for

Nuclear Waste Containment,
NUREG/CR-5166 800,256 PC A03/MF A01

PAT-APPL-6-732 327

Hardware Interpreter for Finite State Automata.
PATENT-4 764 863 800,574 Not available NTIS

PAT-APPL-6-851 607

Fibrous Monolithic Ceramic and Method for Production,
PATENT-4 772 524 800,922 Not available NTIS

PAT-APPL-6-897 227

Polymer-Reactive Photosensitive Anthracenes.
PATENT-4 772 745 800.244 Not available NTIS

PAT-APPL-7-001 905

Ultrasonic Real-Time Monitoring Device for Part Surface
Topography and Tool Condition In situ.

PATENT-4 738 139 800,813 Not available NTIS

PAT-APPL-7-015 577

High Pressure Process for Producing Transformation
Toughened Ceramics,
PATENT-4 771 022 800921 Not available NTIS

PAT-APPL-7-031 716

Method of Determining Subsurface Property Value Gradi-
ent.

PATENT-4 765 750 800,075 Not available NTIS

PAT-APPL-7-035 211

Heat Pipe Oven Molecular Beam Source.
PATENT-4 789 779 800,737 Not available NTIS

PAT-APPL-7-048 848

Inclined Contact Recirculating Roller Bearing.
PATENT-4 765 754 800.814 Not available NTIS

PAT-APPL-7-065 530

Process for Producing Icosahedral Materiais.

PATENT-4 772 370 800,953 Not available NTIS

PAT-APPL-7-067 400

Robot End Effector.

PATENT-4 765 668 800,890 Not available NTIS

PATENT-4 738 139

Ultrasonic Real-Time Monitoring Device for Part Surface
Topography and Tool Condition In situ.
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PATENT-4 738 139 800.813 Not available NTIS

PATENT-4 764 863

Hardware Interpreter for Finite State Automata.
PATENT-4 764 863 800.574 Not available NTIS

PATENT-4 765 668

Robot End Effector.

PATENT-4 765 668 800.890 Not available NTIS

PATENT-4 765 750

Mettiod of Determining Subsurface Property Value Gradi-

ent.

PATENT-4 765 750 800.075 Not available NTIS

PATENT-4 765 754

Inclined Contact Recirculating Roller Bearing.

PATENT-4 765 754 800,814 Not available NTIS

PATENT-4 771 022

Higti Pressure Process for Producing Transformation
Toughened Ceramics,
PATENT-4 771 022 800.921 Not available NTIS

PATENT-4 772 370

Process for Producing Icosahedral Materials.

PATENT-4 772 370 800.953 Not available NTIS

PATENT-4 772 524

Fibrous Monolitfiic Ceramic and Method for Production,

PATENT-4 772 524 800,922 Not available NTIS

PATENT-4 772 745

Polymer-Reactive Photosensitive Anthracenes.
PATENT-4 772 745 800,244 Not available NTIS

PATENT-4 789 779

Heat Pipe Oven Molecular Beam Source.
PATENT-4 789 779 800.737 Not available NTIS

PB88-145560

KWIC (Key-Word-ln-Context) Index of U.S. Voluntary Engi-

neehng Standards.
PB88-145560 800,868 MF E04

PB88-1 63779

Technical Oven/lew of the Information Resource Dictionary

System (Second Edition),

PB8e-163779 800.603 PC A07/MF A01

PB88-164025

Recommended Instrumentation Approaches for a Shared-
Memory Multiprocessor,

PB88-164025 800,575 PC A03/MF A01

PB88-164033

Application of Optical Image Analysis to Quantitative Mi-

crostructure Characterization of Composite Materials.

PB88-164033 800,960 PC A03/MF A01

PB88-164041

Thermophoretic Sampling and Soot Aerosol Dynamics of

an Ethene Diffusion Flame.
PB88-164041 800,530 PC A10/MF A01

PB88-164058

Initial Investigation of the Properties and Performance of

Magnesium Oxychlonde-Based Foam Thermal Insulation,

PB88-164058 801,025 PC A03/MF A01

PB88-164066

Calibration and Standardization Issues for the Optical Time-
Domain Reflectometer,
PB88-164066 801,148 PC A03/MF A01

PB88-164157

Office Design Measurements for Productivity; A Research
Overview,
PB88-164157 800,004 PC A04/MF A01

PB88-164165

Review of U.S. Participation in International Standards Ac-
tivities,

PB88-164165 800,144 PC A04/MF A01
PB86-164173

Prototype Expert System: An Automated Advisor to Select
Data Sources from Chemical Information Databases,
PB88-164173 800,257 PC A03/MF A01

PB88-164181

Process Plan Expression, Generation, and Enhancement
for the Vertical Workstation Milling Machine in the Automat-
ed Manufactuhng Research Facility at the National Bureau
of Standards,
PB88-164181 800,842 PC A04/MF A01

PB88-164223

Quick Response Sprinklers in Office Configurations: Fire

Test Results
PB88-164223 800,771 PC A05/MF A01

PB88-164231

Mechanical and Physical Properties of Coquina Stone from
the Castillo de San Marcos National Monument,
PB88-164231 800,527 PC A03/MF A01

PB88- 164256

Error Prevention and Detection in Data Preparation for the
Vertical Workstation Milling Machine in the Automated Man-
ufactunng Research Facility at the National Bureau of

Standards,
PB88-164256 800,843 PC A04/MF A01

PB88-164272

Center for Chemical Engineering Technical Activities: Fiscal

Year 1 987
PB88-164272 800.236 PC A05/MF A01

PB88-164496

Energy Related Inventions Program: A Joint Program of the
Department of Energy and the National Bureau of Stand-
ards. Status Report October 1987.

PB88-164496 800.750 PC A14/MF A01
PB88-164504

Tensile Test to Measure Adhesion between Old and New
Cement Paste,

PB88-164504 800.520 PC A03/MF A01
PB88-164512

Evaluating Office Lighting Environments: Reference Light-

ing Power Density Data,
PB88-164512 800.076 PC A04/MF A01

PB88-164520

Time-Domain System for Identification of the Natural Reso-
nant Frequencies of Aircraft Relevant to Electromagnetic
Compatibility Testing,

PB88-164520 800.008 PC A04/MF A01
PB88-167150

Intensities of Adsorption Lines of the Hot Band Nu sub 8 -i-

Nu sub 11 - Nu sub 11 of Allene (12)C3H4 (Intensites des
Rales d'Absorption dans la Bande Chaude Nu sub 8 + Nu
sub 11 - Nu sub 11 of de I'Allene (12)C3H4).
PB88-167150 800.202 Not available NTIS

PB88-168323

NBS (National Bureau of Standards) Standard Reference
Matenals Catalog 1988-89.

PB88-168323 800.508 PC A08/MF A01
PB88-168331

Computer Science and Technology: Stable Implementation
Agreements for Open Systems Interconnection Protocols.

Version 1, Edition 1. December 1987. Based on the Pro-

ceedings of the NBS (National Bureau of Standards) Work-
shop for Implementors of OSI Held at Gaithersburg, Mary-
land.

PB88-168331 800.579 PC A12/MF A01
PB88- 168364

NBS (National Bureau of Standards) Measurement Serv-

ices: Traceable Frequency Calibrations: How to Use the

NBS Frequency Measurement System in the Calibration

Lab.
PB88-168364 800.569 PC A03/MF A01

PB88-168596

Proceedings of the Conference on Accreditation of Con-
struction Materials Testing Laboratories Held at Gaithers-

burg, Maryland on May 14-15, 1986.

PB88-168596 800521 PC A05/MF A01
PB88-168604

Towards a Tribology Information System: The Results of a
Planning Workshop Held at the National Bureau of Stand-
ards, July-August 1985.
PB88-16e604 800.911 PC A07/MF A01

PB88-168620

NBS (National Bureau of Standards) Measurement Serv-
ices: Alpha-Particle Calibrations.

PB88-168620 801,127 PC A03/MF A01
PB88-168703

NBS (National Bureau of Standards) Measurement Serv-

ices: Solid-state DC Voltage Standard Calibrations.

PB88-168703 800,680 PC A03/MF A01
PB88- 168760

NBS (National Bureau of Standards) Measurement Serv-
ices: GOES (Geostationary Operational Environmental Sat-

ellite) Time Code Dissemination: Descnption and Operation.
PB88-168760 800.564 PC A04/MF A01

PB88-169438

Real-Time Control System of the Horizontal Workstation
Robot,
PB88-169438 800.891 PC A09/MF A01

P688-169446

Reference Model for DBMS (Database Management
System) User Facility,

PB88-169446 800,580 PC A03/MF A01
PB88-169453

Technical Activities 1987, Surface Science Division,

PB88-169453 800.258 PC A03/MF A01
PB88-169529

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Directory of Accredited Laboratones, 1987-88,
PB88-169529 800,805 PC A04/MF A01

PB88-169537

Evaluation of a Copy Prevention Method for Digital Audio
Tape Systems,
PB88-169537 801,136 PC A09/MF A01

PB88-169545

Using the Information Resource Dictionary System Com-
mand Language (Second Edition),

PB88-169545 800,581 PC A05/MF A01

PB88-169727

Journal of Research of the National Bureau of Standards,
Volume 93, Number 1, January-February 1988.
PB88-169727 801,149 PC A05

PB88-169735

NBS (National Bureau of Standards) Scale of Spectral Irra-

diance,

PB88-1 69735 801,150
(Order as PB88-1 69727, PC A05)

PB88- 169743

Radiometnc Calibrations of Portable Sources in the

Vacuum Ultraviolet,

PB88-1 69743 801.151
(Order as PB88-1 69727, PC A05)

PB88-169750

Gnd Plate Calibration at the National Bureau of Standards,

PB88-1 69750 800,869
(Order as PB88-1 69727, PC AOS)

PB88-169768

Phase Meter Calibration at NBS (National Bureau of Stand-
ards),

PB88-1 69768 800,681
(Order as PB88-1 69727, PC AOS)

PB88-169776

Application of Flame Spread Theory to Predict Material Per-
formance,
PB88-1 69776 800,561

(Order as PB88-169727, PC AOS)

PB88-169826

Friability of Spray-Applied Fireproofing and Thermal Insula-

tions: The? Basis for a Field Test Method,
PB88-16&826 800.105 PC A04/MF A01

PB88-169867

Thermodynamic Properties of the Alkaline Earth Metal Hy-
droxides (MOM). 1. Literature Citations.

PB88-169867 800,259 PC A03/MF A01

PB88-169875

Data Execution Module of the Vertical Workstation of the
Automated Manufacturing Research Facility at the National
Bureau of Standards,
PB88-169875 800,906 PC A04/MF A01

PB88-169883

Prediction of Response Time of Smoke Detectors in Enclo-
sure Fires.

PB88-169883 800.772 PC A04/MF A01

PB88-169982

Effect of Cigarette Characteristics on the Ignition of Soft
Furnishings.

PB88-169982 800.091 PC A10/MF A01

PB88-169990

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
April to June 1987, with 1988 CEEE Events Calendar,
PB88-169990 800.682 PC A03/MF A01

PB88-170006

Experimental Plan for Investigation of Lighting and HVAC
Interactions,

PB88-1 70006 800.077 PC A03/MF A01

PB88-170022

NBS (National Bureau of Standards) Research Reports.
December 1987.
PB88-1 70022 800.828 PC A03/MF A01

PB88-170030

NBS (National Bureau of Standards) Research Reports,
August 1987.
PB88-170030 800.829 PC A03/MF A01

PB88-170196

Suppression of Wood Crib Fires with Sprinkler Sprays: Test
Results,

PB88-170196 800,562 PC A03/MF A01

PB88-173901

Significant Network Standards.
PB88-1 73901 800.604 Not available NTIS

PB88-173919

Icosahedral Symmetry in a Metallic Phase Observed by
Field Ion Microscopy
PB88-173919 801.190 Not available NTIS

PB88-173927

Chemisorption and Dissociation of 02 on Cr(110): An
EELS/ESDIAD (Electron Energy Loss Spectroscopy/Elec-
tron Stimulated Desorption Ion Angular Distnbutions) Study.

PB88-1 73927 800,260 Not available NTIS

PB88-173935

Dynamics and Symmetries in Intense Field Multiphoton

Processes: Floquet Theoretical Approaches.
PB88-1 73935 801.271 Not available NTIS

PB88-173943

What Causes the Sharp Positron Spectrum in Heavy Atom
Collisions: The Atomic Hypothesis.
PB88-1 73943 801.272 Not available NTIS

PB88-173950

1 kg Mass Comparator Using Flexure-Strip Suspensions:

800509 Not available NTIS

PB88-1 73968

Accuracy of Low Flow Rate Gas Calibrations at the Nation-

al Bureau of Standards.
PB88-173968 800.774 Not available NTIS

PB88-173976

Transport and Growth of Soot Particles in Laminar Diffusion

Flames.
PB88-173976 800,531 Not available NTIS

PB88-173984

User-Level Shared Variables.

PB88-173984 800.844 Not available NTIS

PB88-173992

Determination of Water Structure Around Biomolecules
Using X-ray and Neutron Diffraction Methods.

Preliminary Results.

PB88-1 73950

PB88-1 73992 800.203 Not available NTIS
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PB88-175344

PB8e-174008

Aluminium. II. Derivation of (C sub (v sub 0)) from (C sub p)

and Comparison to (C sub (v sub 0)) Calculated from An-

harmonic Models.
PB88-1 74008 800.204 Not available NTIS

PB88-174016

Aqueous Solubilities and Enthalpies of Solution of n-Alkyl-

benzenes.
PB88-174016 800.237 Not available NTIS

PBe8-174024

Pulse Radiolysis of Hexafluorobenzene: Production and
Quenching of C6F6(1 + ).

PB88-1 74024 800,261 Not available NTIS

PB88-174032

Oxidation of Iron (III) - Porphyrins by Peroxyl Radicals De-
rived from 2-Propanol and Methanol-Evidence for Acid De-
pendent and Acid Independent Pathways.
PB88-1 74032 800,205 Not available NTIS

PB88-1 74040

One- and Two-Electron Reduction of Metalloporphyrins. Ra-
diation Chemical, Photochemical, and Electrochemical

Studies. Kinetics of the Decay of pi-Radical Anions.

PB88-1 74040 800,262 Not available NTIS

PB88-174057

One- and Two-Electron Oxidation of Lead (II) Tetrakis(N-

Methylpyridyl) Porphyrins in Aqueous Solution.

PB88-1 74057 800,263 Not available NTIS

PB88-174065

Ion Chemistry of Cyanides and Isocyanides. 2. Alkylation of

HCN and Cyanides by Oxygen and Sulfur Compounds.
Gas-Phase Synthesis and Reactions of Protonated Isocyan-

ides.

PB88-1 74065 800,206 Not available NTIS

PB88-174073

Intramolecular Association of Covalently-Linked Viologen
Radicals.

PB88-1 74073 800,264 Not available NTIS

PBS8-174081

Hydrogen Transfer between Anthracene Structures.

PB88-1 74081 800,265 Not available NTIS

PB88-174099

Formation and Decay of Zinc Tetrakis (N-methyl-3-pyridyl)

Porphine pi-Radical Cation in Water.
PB88-1 74099 800,207 Not available NTIS

PB88-174107

Flow ESR (Electron Spin Resonance) and Static Studies of

the Decomposition of Phenyl Substituted Ethanes.
PB88-174107 800.208 Not available NTIS

PB88-174115

Ethylbenzene Pyrolysis: Benzyl C-C or C-H Bond Homoly-

PB88-1 741 1 5 800,266 Not available NTIS

PB88-174123

Ionic Hydrogen Bond and Ion Solvation. 4. (SH(1+ ))..0

and (NH(1 -h ))..S Bonds. Correlations with Proton Affinity.

Mutual Effects of Weak and Strong Ligands in Mixed Clus-
ters.

PB88-174123 800.267 Not available NTIS
PB88-174131

Ionic Hydrogen Bond and Ion Solvation. 3. Bonds Involving
Cyanides. Correlations with Proton Affinities.

PB88-174131 800.268 Not available NTIS

PB88-174149

New Approach to Improving Resistance to Transgranular
Stress Corrosion Cracking.
PB88-174149 800.970 Not available NTIS

PB88-174156

Metallurgy of Quasiciystals.
PB88-174156 801.004 Not available NTIS

PB88-174164

Backprojecfion Reconstruction of Random Source Distribu-

tions.

PB88-174164 801.137 Not available NTIS
PB88-174172

Acoustic Dimensional Resonance Tomography: Some Ex-
amples in One-Dimensional Systems.
PB88-174172 800.870 Not available NTIS

PB88-174180

Reconstruction of One-Dimensional Inhomogeneities in

Elastic Modulus and Density Using Acoustic Dimensional
Resonances.
PB88-174180 800.871 Not available NTIS

PB88-174198

Progress Towards Understanding the Stress Corrosion
Problem.
PB88-174198 800,977 Not available NTIS

PB88-174206

Alternative to Ordinary Q-Q Plots: Conditional Q-Q Plots.
PB88-1 74206 801.048 Not available NTIS

PB88-174214

Semiparametric Approach to Density-Estimation.
PB88-174214 801.049 Not available NTIS

PBSe-174222

Statistical and Quality Control Standards in the U.S.
PB88-174222 800.810 Not available NTIS

PBe8-174230

Contact Resistance of AI-1 %Si-0.5%Cu and AI/TiW/PtSi
Metallization.

PB88-1 74230 800,653 Not available NTIS

PB88-174743

Experimental Studies of the Correlations between Gas
Sensor Response and Surface Chemistry.

PB88-174743 800,269 Not available NTIS

PB88-174750

New Statistical Method for Prediction of Concrete Strength

from In-Place Tests.

PB88-1 74750 800.522 Not available NTIS

PB88-174768

Statistical Methods for In-Place Strength Predictions by the

Pullout Test.

PB88-1 74768 800.523 Not available NTIS

PB88-1 74776

Thermodynamic Behavior of Supercrifical Fluid Mixtures.

PB88-1 74776 801.138 Not available NTIS

PBS8-174784

Inversion of Second Virial Coefficients for Polyatomic Mole-
cules.

PB88-1 74784 800,270 Not available NTIS

PB88-174792

Importance of Including the Liquid Phase in Equations of

State for Nonazeotropic Refrigerant Mixtures.

PB88-1 74792 800,738 Not available NTIS

PB88-174800

Background Fluctuations and Wegner Corrections.

PB88-1 74800 801,273 Not available NTIS

PB88-174818

Thermodynamic Anomalies in Supercritical Fluid Mixtures.

PB88-174818 801.139 Not available NTIS

PB88-174826

Vacuum Gaging - Problems and Possibilities.

PB88-1 74826 800.775 Not available NTIS

PB88-174834

Phase Modulated Stimulated Raman Spectroscopy.
PB88-1 74834 801,152 Not available NTIS

PB88-174842

Thermodynamic and Kinetic-Properties of the Cyclohexa-
dienyl Radical.

PB88-1 74842 800,271 Not available NTIS

PB88-174859

Thermochemistry of Solvation of Nitrate Anion (N02(1-))
and Niti^obenzene Anion (C6H5N02(1-)) by Polar Molecules
in the Vapor Phase. Comparison with Chloride (Cl(1-)) and
Variation with Ligand Structure.

PB8B-1 74859 800,272 Not available NTIS

PB88-174867

Temperature Effects on Rates of Dehalogenation of Aro-
matic Anion Radicals.

PB88-1 74867 800,273 Not available NTIS

PB88-174875

Single Pulse Shock Tube Study on the Stability of Perfluor-

obromomethane.
PB88-1 74875 800,274 Not available NTIS

PB88-174883

Stabilities of Highly-Conjugated Radicals from Bond Homol-
ysis Rates.
PB88- 174883 800,275 Not available NTIS

PB88-174891

Resonance Stabilization of Zinc Porphyrin pi-Radical Ca-
tions.

PB88-1 74891 800,276 Not available NTIS

PB88-174909

Rates and Mechanisms of Reduction of Trisphenanthroline-
Fe(lll) by Various Radicals. Effects of Solvent.
PB88-1 74909 800,277 Not available NTIS

PB88-174917

Radiation Induced Reactions of Polymer Radicals with Ru-
thenium Trisbipyridyl OH Adduct in Aqueous Solutions.
PB88-174917 800.278 Not available NTIS

PB88-174925

Pathways to Graphite: Properties of Very Large Polyben-
zenoid.

PB88-1 74925 800.209 Not available NTIS

PB88-174933

Photooxidation of Water Using Prussian Blue as Catalyst
PB88-1 74933 800.279 Not available NTIS

PB88-175054

Intercomparison of Fundamental Parameter Interelement
Correction Methods. Part 2.

PB88-1 75054 800.776 Not available NTIS

PB88-17S062

Improved Determination of Cobalt in Steel by X-ray Fluores-
cence Analysis.

PB88-175062 800.976 Not available NTIS

PB88-175070

Development of NBS (National Bureau of Standards) Thin
Glass Films for X-ray Fluorescence Spectrometry.
PB88-175070 800.147 Not available NTIS

PB88-175088

Pulse Waveform Standards for Electro-Optics.

PB88-1 75088 800.639 Not available NTIS

PB88-175096

Laser-Cooling and Electromagnetic Trapping of Neutral
Atoms.
PB88-175096 801,274 Not available NTIS

801. 153 Not available NTIS

PB88-175104

Laser Cooling, Stopping, and Magnetic Trapping of Neutral

Atoms.
PB88-175104 801,275 Not available NTIS

PB88-175112

Laser-Cooling and Trapping Neutral Atoms.
PB88-175112 801.276 Not available NTIS

PB88-175120

First Observation of Magnetically Trapped Neutral Atoms.
PB88-175120 801.277 Not available NTIS

PB88-175138

Electromagnetic Trapping of Neutral Atoms.
PB88-175138 801.278 Not available NTIS

PB88-175146

Thin-File Cryogenic Resistors from Aluminum Alloys.

PB88-175146 800.646 Not available NTIS

PB88-175153

Compound Identification and Characterization Using Lattice-

Formula Matching Techniques.
PB88-175153 800.148 Not available NTIS

PB88-175161

Formation of Radiation-Induced Crosslinks between Thy-
mine and Tyrosine: A Possible Model for the Crosslinking of

DNA (Deoxyribonucleic Acid) and Proteins by Ionizing Radi-
ation.

PB88-175161 801.053 Not available NTIS

PB88-175179

Food Irradiation Dosimetry by Opti-Chromic Techniques.
PB88-175179 800.011 Not available NTIS

PB88-175187

Electron Atom Collision Studies Using Optically State Se-
lected Beams: Superelastic Scattering (Abstract).

PB88-175187 801.279 Not available NTIS

PB88-175195

Microwave Spectrum and Molecular Conformation of Perox-
ynitric Acid H00N02.
PB88-175195 ' 800, 149 Not available NTIS

PB88-1 75203

Infrared Tunable Diode Laser Spectroscopy of the Delta
nu= 2 Band of (7)Li(127)l.

PB88-1 75203 800.280 Not available NTIS

PB88-175211

Infrared Spectrum of GeO.
PB88-1 75211

PB88-175229

Convergent Analysis of Radiative Matrix Elements in Atomic
Lineshape Theory.
PB88-175229 801,280 Not available NTIS

PB88-175237

Two-Photon Laser-Induced Fluorescence of the Tumor-Lo-
calizing Photosensitizer Hematoporphyrin Derivative - Reso-
nance-Enhanced 750 nm Two-Photon Excitation into the
Near-UV Soret Band.
PB88-175237 801.054 Not available NTIS

PB88-175245

Picosecond Laser Induced Fluoresence Study of the Colli-

sionless Photodissociation of Nitrocompounds at 266 nm.
PB88-1 75245 800,281 Not available NTIS

PB88-175252

Role of the National Bureau of Standards in Supporting In-

dustrial Innovation.

PB88-175252 800,914 Not available NTIS

PB88-175260

Free-Field Propagation of Localized Pulses.

PB88-175260 800.614 Not available NTIS

PB88-175278

Model-Based Strategies for High-Level Robot Vision.

PB88-1 75278 800.892 Not available NTIS

PB88-175286

Hierarchical Cellular Logic and the PIPE Processor: Struc-

tural and Functional Con'espondence.
PB88- 175286 800,615 Not available NTIS

PB88-1 75294

Representation Solids for a Real-Time Robot Sensory
System.
PB88-175294 800,893 Not available NTIS

PB88-1 75302

New Applications of Resonance Neutron Radiography.
PB88-175302 801.125 Not available NTIS

PB88-175310

Introduction to Mechanisms of DNA (Deoxyribonucleic Acid)
Damage and Repair.

PB88-175310 801.071 Not available NTIS

PB88-175328

Industrial, Agricultural, and Medical Applications of Radi-
ation Metrology: Current Status and Prospects for the
1990's.

PB88- 175328 801.095 Not available NTIS

PB88-175336

Free Radical Mechanisms of DNA (Deoxyribonucleic Acid)
Base Damage.
PB88-175336 801.072 Not available NTIS

PB88-175344

Predicting Beta-Particle Response of Instruments from
Their Response to Monoenergelic Electrons
PB88^1 75344 801.096 Not available NTIS
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800,739 Not available NTIS

800.151 Not available NTIS

PB88-175351

Measurement of Moisture Content for Building Interior Sur-

PB88-175351 800,078 Not available NTIS

PB88-175369

Indoor Air Quality.

PB88-1 75369

PB88-175377

Determination of Boron in Borosilicate Glasses by Neutron
Capture Prompt Gamma-Ray Activation Analysis.

PB88-175377 800,923 Not available NTIS

PB88- 175385

Deconvolution of Neutron Deptti Profiling Spectra.

PB88-175385 801.281 Not available NTIS

PB88- 175393

Resonant Laser-Induced Ionization of Atoms in an Induc-

tively Coupled Plasma.
PB88-175393 800.282 Not available NTIS

PB88-175401

Potential Sources of Systematic Errors in Tunable Diode
Laser Absorption Measurements.
PB88-175401 800,150 Not available NTIS

PB88-175419

High Resolution Electron Microscopy of the Icosahedral

Quasiperiodic Structure in Al-Mn System.
PB88-175419 801,005 Not available NTIS

PB88-175427

Role of Surface Stress in Fracture.

PB88-1 75427 800,996 Not available NTIS

PB88-175435

Off-Cycle Energy Loss Measuring Methods for Vented
Heating Equipment.
PB88-175435 800,740 Not available NTIS

PB88-175443

Technology, Industry, Skills and Education.

PB88-175443 800,845 Not available NTIS

PB88-175450

Quest for Quality Assurance.
PB88-175450 800.777 Not available NTIS

PB88- 175468

Principles of Calibration.

PB88-175468 800,778 Not available NTIS

PB88-175476

Liquid Membranes.
PB88- 175476

PB88- 175484

Observation of Microw/ave Cerenkov Radiation as a Diffrac-

tion Pattern.

PB88-175484 801,189 Not available NTIS

PB88-175492

Ultra-Sensitive Laser Isotope Analysis in an Ion Storage
Ring.

PB88-175492 801,126 Not available NTIS

PB88-175500

Influence of Cement Alkali Distribution on Expansion Due to

Alkali-Silica Reaction.
PB88-1 75500 800.924 Not available NTIS

PB88-175518

Characterization of Epoxy Coatings on Steel by Reflection/
Absorption Fourier Transform Infrared Spectroscopy. 1. Ef-

fects of Film Thickness and Angle of Incidence.

PB88-175518 800.954 Not available NTIS

PB88-175526

Application of Reflection Absorption Fourier-Transform In-

frared-Spectroscopy to Studies of the Degradation of Pro-

tective Coatings on Steel.

PB88-175526 800977 Not available NTIS

PB88-175534

Thermal-Wave Imaging of the Microstructure and Corrosion
of Cold-Rolled Steel under Protective Coatings.
PB88-175534 800,978 Not available NTIS

PB88-175542

Predicting Service Life of Protective Coatings Using Reli-

ability Theory.
PB88-175542 800,955 Not available NTIS

PB88- 175559

Fire in a Room with a Hole: A Prototype Application of the
Consolidated Compartment Fire Model (CCFM) Computer
Code.
PB88-175559 800.532 Not available NTIS

PB88-175567

Computer Model of a Smoldering Cigarette.

PB88-175567 800.533 Not available NTIS

PB88-175575

Transient Ceiling Jet Characteristics.

PB88-175575 800,534 Not available NTIS
PB88-175583

Solid State Carbon 13 NMR Determination of Syringyl/

Guaiacyl Ratio in Hardwood.
PB88-175583 801,041 Not available NTIS

PB88-175591

Low Temperature Phase Relationships in the System Zr02-
Ti02.
PB88-175591 800.925 Not available NTIS

PB88-175609

Crystal Structure Determination of BaNd2Ti3O10 Using
High Resolution Electron Microscopy.

PB88-175609 801,191 Not available NTIS

PB88-175617

Crack Stability and Toughness Characteristics in Brittle Ma-

P^B88^-175617 800,926 Not available NTIS

PB88-175625

Crack Velocity Thresholds and Healing Mica,
PB88-175625 801,115 Not available NTIS

PB88-175633

Closure and Repropagation of Healed Cracks in Silicate

Glass.

PB88-1 75633 800,927 Not available NTIS

PB88- 175641

Bioprocessing of Coal.

PB88-175641 800,730 Not available NTIS

PB88-175658

High Precision Measurements of Doppler-Free Two-Photon
Transitions in Rb: New Values for Proposed Dye Laser Ref-
erence Wavelengths.
PB88-175658 801.154 Not available NTIS

PB88- 175666

Effect of Electric Fields on Autoionizing Resonances.
PB88-175666 800.283 Not available NTIS

PB88-175674

Photoabsorption by the 3d Shell in Ce, Pr, Ho, and Er; Ob-
servations and Calculations.

PB88-175674 801,282 Not available NTIS

PB88-175682

Microanalytical Determination of pH, Calcium, and Phos-
phate in Plaque Fluid.

PB88-175682 801,077 Not available NTIS

PB88-175690

Grovrth Regimes and, the Time Development of Lateral

Habits in Polyethylene Crystals.

PB88-175690 800,491 Not available NTIS

PB88- 175708

Differences in the Molecular Weight and the Temperature
Dependences of Self-Diffusion and Zero Shear Viscosity in

Linear Polyethylene and Hydrogenated Polybutadiene.
PB88-175708 800,492 Not available NTIS

PB88-175716

Constraint Release and Self Diffusion in Polymer Melts.

PB88-175716 800.493 Not available NTIS

PB88-175724

Bond Strength of a Luting Composite to Dentin with Differ-

ent Bonding Systems.
PB88-175724 801.078 Not available NTIS

PB88-175732

Short Range Transducer Applications of Ferroelectric Poly-

mers.
PB88-175732 800.647 Not available NTIS

PB88-175740

Structure, Morphology, and Models of Polymer Ferroelec-
trics.

PB88-175740 801.026 Not available NTIS

PB88-176433

Determination of Phosphorus in Copper-Based Alloys Using
Ion-Exchange Chromatography and Direct-Current Plasma
Emission Spectrometry.
PB88-1 76433 800.152 Not available NTIS

PB88-176441

Determination of Chromium-50 in Human Blood and Its Uti-

lization for Blood Volume Measurements.
PB88-1 76441 801.064 Not available NTIS

PB88-176458

Characterization of Biological Macromolecules by Electro-

phoresis and Neutron Activation.

PB88-176458 800.058 Not available NTIS

PB88- 176466

New Approach to Volumes Irradiated by Unknown Sources.
PB88-176466 800.683 Not available NTIS

PB88-176474

Irregularity in Nb-Ti Filament Area and Electric Field Versus
Current Characteristics.

PB88-176474 801.192 Not available NTIS

PB88-176482

Josephon Array Voltage Standard at 10 V.

PB88-1 76482 800,684 Not available NTIS

PB88- 176490

Precision of Series-Array Josephson Voltage Standards.
PB88-1 76490 800,685 Not available NTIS

PB88-176508

Activation Energy for Thermally Induced Escape from a
Basin of Attraction.

PB88-176508 801,283 Not available NTIS

PB88-176516

Local Atomic Environments in the Manganese-Aluminum
Icosahedral Phase.
PB88-176516 801,193 Not available NTIS

PB88- 176524

Needs for Process Control in Advanced Processing of Ma-
terials,

PB88-1 76524 800,864 Not available NTIS

PB88- 176532

Microwave Detection of the Primary Ozonide of Ethylene in

the Gas Phase.

800.284 Not available NTISPB88-1 76532

PB88- 176540

Far-Infrared Spectrum and Ground State Constants of
Methyl Amine.
PB88-1 76540 800,153 Not available NTIS

PB88-176557

FTS-Raman Flame Spectroscopy of High-J Lines in H2 and
D2.

PB88-1 76557 800,154 Not available NTIS
PB88-1 76565

Vibrational and Electronic Spectra of the H + HCN Reac-
tion Products Trapped in Solid Argon.
PB88-1 76565 800,285 Not available NTIS

PB88-176573

Ammonia Dimer: Further Structural Studies.
PB88- 176573 800,286 Not available NTIS

PB88-176S81

Does Ammonia Hydrogen Bond.
PB88-176581 800.210 Not available NTIS

PB88-176599

Review of Book: Linear Turning Point Theory.
PB88-1 76599 801,042 Not available NTIS

PB88-176607

NBS (National Bureau of Standards) Environmental Stand-
ard Reference Materials for Use in Validating Water Analy-
sis.

PB88-1 76607 800155 Not available NTIS

PB88-176615

Laboratory Accreditation and the Procurement Community.
PB88- 1 766 1 5 800 811 Not available NTIS

PB88- 176623

Quality Statements in ASTM (American Society for Testing
and Materials) Standard Specifications.

PB88-176623 800,812 Not available NTIS

PB88-176631

Measurement of Liposome-Released Ferrocyanide by a
Dual-Function Polymer Modified Electrode.

PB88-176631 801.073 Not available NTIS

PB88-176649

General Procedure to Evaluate Robot Positioning Errors.

Part 1 - Theory.
PB88- 176649 800.894 Not available NTIS

PB88-176656

Para-Flex Stage for Microtopographic Mapping.
PB88- 176656 800.779 Not available NTIS

PB88- 176664

Adsorption of N-phenylglycine on Hydroxyapatite: Role in

the Bonding Procedure of a Restorative Resin to Dentin.
PB88-1 76664 801.079 Not available NTIS

PB88-176672

Casting of Dental Alloys: Mold and Alloy Temperature Ef-

PB88- 176672 801.080 Not available NTIS

PB88- 176680

Dentine and Enamel Bonding Agents,
PB88-176680 801,081 Not available NTIS

PB88-176698

New Calcium Phosphate, Water-Setting Cement.
PB88- 176698 801.082 Not available NTIS

PB88-176706

Physicochemical Characterization of Cardiovascular Calci-

fied Deposits. 1. Isolation, Purification and Instrumental

Analysis.

PB88- 176706 801.063 Not available NTIS

PB88-176714

Small Defects in Crystalline Polyethylene.

PB88-176714 801,194 Not available NTIS

PB88-176722

Vanillate and Syringate Cements.
PB88-176722 801,083 Not available NTIS

PB88- 176730

Neutron Spectroscopic Evidence for Subsurface Hydrogen
in Palladium.

PB88-176730 800,211 Not available NTIS

PB88-1 76748

Evidence for Structural Disorder in the Icosahedral Phase,
PB88-1 76748 801. 195 Not available NTIS

PB88-176755

Field Emission Microscopy - Trends and Perspectives,

PB88-176755 800.287 Not available NTIS

PB88-176763

Time-Domain Measurements of Vibrational Relaxation at

Surfaces: CO(V= 1) in Metal Carbonyl Systems.
PB88-176763 800,212 Not available NTIS

PB88- 176771

X-ray Monochromator Crystal Which Detects the Bragg
Condition.

PB88-176771 801.284 Not available NTIS

PB88-176789

Hydrodynamic Carrier Transport in Semiconductors with

Multiple Band Minima.
PB88-176789 800,654 Not available NTIS

PB88- 176797

Stable, High Quantum Efficiency, UV-Enhanced Silicon

Photodiodes by Arsenic Diffusion.
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PB88-1 78553

PB88-176797 800,640 Not available NTIS

PB88- 176805

Effect of Sintering on the Sheet Resistance Directly Under
an Aluminum/Silicon Ohmic Contact.

PB88-1 76805 800,655 Not available NTIS

PB88-176813

Recent Improvements in Radiometric Accuracy Based on

New Detector Technology.

PB88-176813 801,120 Not available NTIS

PB88-176821

Weil-Defined Contacts Produce Accurate Spreading Resist-

ance Measurements.
PB88-176821 800,656 Not available NTIS

PB88- 176839

We Do Have Vacuum Gage Calibration Standards.

PB88-176839 800,780 Not available NTIS

PB88-176847

Detection of Spectrally Narrow Light Emission by Laser

Intra-Cavity Spectroscopy.
PB88-1 76847 801,155 Not available NTIS

PB88-176854

Detection of X-ray Emission from the Young Low-Mass Star

Rossiter 137B.
PB88-176854 800,015 Not available NTIS

PB88- 176862

Quantum Mechanics and Precision Measurements.
PB88-176862 801.285 Not available NTIS

PB88-176870

Rotationally Resolved LIF Study of the N2(1 -i- ) Products

of the Thermal Energy Penning Ionization Reaction:

Ne* (triplet P2) -i- N2.

PB88-176870 800,213 Not available NTIS

PB88-176888

Advances in Microscopy: Scanning Tunneling and Electron

Polarization Microscopy.
PB88-1 76888 801,196 Not available NTIS

PB88-176896

Analysis of Collisional Alignment and Orientation Studied by
Scattering of Spin-Polarized Electrons from Laser Excited

Atoms.
PB88-1 76896 800,288 Not available NTIS

PB88-176904

Spin-Resolved Inverse-Photoemission Study of Ni(OOI) and
Its Chemisorption.
PB88-176904 800,289 Not available NTIS

PB88-176912

X-ray Attenuation Cross Sections for Energies 100 eV to

100 keV and Elements Z= 1 to Z= 92.

PB88-176912 801,286 Not available NTIS

PB88-176920

Geometric Elements for Pipe Routing Using a Computer.
PB88-176920 800,518 Not available NTIS

PB88-176938

Experimental Glass Failure Data and Equivalent One-
Minute Loads.
PB88-1 76938 800,928 Not available NTIS

PB66-176946

Design Criteria for Glass Cladding Subjected to Wind
Loads.
PB88-1 76946 800,929 Not available NTIS

PB88-176953

Absorption Spectroscopy at the Limit: Detection of a Single
Atom.
PB88-176953 801,156 Not available NTIS

PB88-176961

Accurate Rotational Constants of CO, HGI, and HF: Spec-
tral Standards for the 0.3- to 6-THz (10- to 200-1 cm)
Region.
PB88-176961 800,290 Not available NTIS

PB88- 176979

Air- and Oxygen-Broadening Coefficients for the 02 Rota-
tional Line at 60.46/cm-1.
PB88-176979 800,291 Not available NTIS

PB88- 176987

Quantum Jumps via Spontaneous Raman Scattering.

PB88-1 76987 800,292 Not available NTIS

PB88- 176995

Stark Spectroscopy Using Tunable Far-Infrared Radiation.
PB88-1 76995 800,293 Not available NTIS

PB88-177001

Two Refrigerant Mixtures and the Hard Sphere Fluid.

PB88-177001 800,815 Not available NTIS
P988-177019

Measurement of the Universal Gas Constant R Using a
Spherical Acoustic Resonator.
PB88-177019 800,294 Not available NTIS

PB88-177027

Heat Capacity and Electrical Resistivity of Liquid Niobium
Near Its Melting Temperature.
PB88-177027 800,295 Not available NTIS

PB88- 177035

Heat Capacity of a Medium-Volatile Bituminous Premium
Coal from 300 to 520 K. Comparison with a High-Volatile
Bituminous Nonpremium Coal.
PB88-177035 800,731 Not available NTIS

PB88-177290

Integrated Manufacturing Data Administration System
(IMDAS)-An Overview.

PB88-177290 800,802 Not available NTIS

PB88- 177308

Letter to the Editor: Fire Technology.
PB88-177308 800,535 Not available NTIS

PB88-177316

Temperature Variation of the Elastic Constants of Alumi-

num Alloy 2090-T81.
PB88-1 7731 6 801,1 13 Not available NTIS

PB88-177324

Notch Tensile Measurements and Fracture Toughness Cor-

relations for Austenitic Stainless Steels.

PB88-177324 801,006 Not available NTIS

PB88- 177332

Choosing a Welding Procedure to Produce a Ten-Meter-
Long Tensile Specimen.
PB88-177332 800.803 Not available NTIS

PB88-177340

Review of the Literature on the Gaseous Products and Tox-

icity Generated from the Pyrolysis and Combustion of Rigid

Polyurethane Foams.
PB88-1 77340 801,105 Not available NTIS

PB88- 177357

Summary of the NBS (National Bureau of Standards) Litera-

ture Reviews on the Chemical Nature and Toxicity of the

Pyrolysis and Combustion Products from Seven Plastics:

Acrylonitrile-Butadiene-Styrenes (ABS), Nylons, Polyesters,

Polyethylenes, Polystyrenes, Poly(Vinyl Chlorides) and Rigid

Polyurethane Foams.
PB88-1 77357 801,106 Not available NTIS

PB88-177365

Literature Review of the Chemical Nature and Toxicity of

the Decomposition Products of Polyethylenes.

PB88-1 77365 801.107 Not available NTIS

PB88-177373

Wood Heating Safety Research: An Update.
PB88-177373 800.732 Not available NTIS

PB88-177381

Toxicity of the Pyrolysis and Combustion Products of

Poly(Vinyl Chlorides): A Literature Assessment.
PB88-177381 801,108 Not available NTIS

PB88-177399

Resonance Transitions in the Mg I and Ar I Isoelectronic

Sequences from Cu to Mo.
PB88-1 77399 801,157 Not available NTIS

PB88- 177407

Relativistic Effects in Electron-Atom Collisions.

PB88-1 77407 801,287 Not available NTIS

PB88-177415

Radiance of a Pt/Cr-Ne Hollow Cathode Spectral Line

Source.
PB88-177415 801,288 Not available NTIS

PB88- 177423

In I Isoelectronic Sequence; Wavelengths and Energy
Levels for Xe VI Through La IX.

PB88-177423 801,158 Not available NTIS

PB88-177431

Spectra and Energy Levels of Ions in the Zinc Isoelectronic

Sequence from Rb VIII to Mo XIII.

PB88-1 77431 800,296 Not available NTIS

PB88-177449

3p(6)3d(9)-3p(5)3d(10) Transitions of Cobaltlike Ions from
Sr(11 -(- ) to U(65-f- ).

PB88-177449 800,214 Not available NTIS

PB88- 177456

Measurements of Excitation Rate Coefficients for AI-LIke

Ions: Fe XIV, Ni XVI, and Cu XVII.

PB88-177456 801.289 Not available NTIS

PB88- 177464

Comment on Collisional Broadening of the H(alpha) Line in

Dghs© Pl3sm3s
PB88-1 77464 800.215 Not available NTIS

PB88- 177472

Additions and Revisions to the Levels of Magnesiumlike Cu
XVIII and Zn XIX.

PB88-1 77472 800,216 Not available NTIS

PB88- 177480

Customized Force Calibration: Matching Laboratory Tests
to Field Conditions.

PB88-1 77480 801,269 Not available NTIS

PB88- 177498

Radiochromic Dosimetry for Validation and Commissioning
of Industrial Radiation Processes.
PB88-1 77498 801,097 Not available NTIS

PB88-177506

Optical Waveguides with Liquid Core in Spectrophotometry.
PB88-177506 800,012 Not available NTIS

PB88-177514

Investigation of Matrix Effects and Isotope Dilution in SIRIS
(Sputter-Initiated Resonance Ionization Spectroscopy)
Measurement of Uranium in Soils.

PB88-177514 800.765 Not available NTIS

PB88-177522

National Bureau of Standards Fresh Water Lake Sediment
Environmental-Level Radioactivity Standard Reference Ma-

PB88-177522 801,098 Not available NTIS

PB88-177530

Dosimetry for Industrial Radiation,

801. 159 Not available NTIS

PB88-1 77530 801,099 Not available NTIS

PB88-177548

Dosimetry of Steady-State Gamma Rays or Pulsed X-rays
Using Liquid-Core Optical Waveguides.
PB88-177548

PB88-177555

Development of the NBS (National Bureau of Standards)
(10)Be/(9)Be Isotopic Standard Reference Material.

PB88-1 77555 801.290 Not available NTIS

PB88-177563

Detectors for Neutron Scattering in the eV Region.
PB88-177563 801,291 Not available NTIS

PB88-177571

Cellulose Diacetate Film Dosimeters.
PB88-177571 800,245 Not available NTIS

PB88-177589

Accuracy in Trace Analysis.

PB88-1 77589 800,156 Not available NTIS

PB88- 177597

Gas Phase Reactions of Hydroxyl Radicals with a Series of

Esters Over the Temperature Range 240-440 K.

PB88-1 77597 800,157 Not available NTIS

PB88-1 77605

Acuchem: A Computer Program for Modeling Complex
Chemical Reaction Systems.
PB88-177605 800,510 Not available NTIS

PB88-177613

Technique for Measuring Stresses Which Occur during Sin-

tering of a Fiber-Reinforced Ceramic Composite.
PB88-177613 800,961 Not available NTIS

PB88-177621

Extinction Theory in X-ray Topography.
PB88-1 77621 801,197 Not available NTIS

PB88-177639

Diffraction Imaging of High Quality Bismuth Silicon Oxide
with Monochromatic Synchrotron Radiation: Implications for

Crystal Growth.
PB88-177639 801,198 Not available NTIS

PB88-177647

Asymmetric Crystal Topography with X-ray Image Magnifi-

cation.

PB88-1 77647 801,199 Not available NTIS

PB88- 177654

Thermal Performance Comparisons for Solar Hot Water
Systems Subjected to Various Collector and Heat Exchang-
er Flow Rates.
PB88-1 77654 800.092 Not available NTIS

PB88-1 77662

Experimental Comparison of Ammonia-Water and Ammo-
nia-Water Lithium Bromide Mixtures in an Absorption Heat
Pump.
PB88-177662 800.741 Not available NTIS

PB88-177670

Methods for Comparing the Performance of Pure and Mixed
Refrigerants in the Vapour Compression Cycle.

PB88-177670 800,816 Not available NTIS

PB88- 177688

Measurement of Interzonal Heat and Mass Transfer by Nat-
ural Convection.
PB88-177688 800.079 Not available NTIS

PB88-178470

Nuclear Magnetic Resonance in Al-Rich Ouasipehodic
Crystals.

PB88-178470 801,200 Not available NTIS

PB88-178488

New Measurements of Microwave Transitions in the Water
Dimer.
PB88-1 78488 800,297 Not available NTIS

PB88- 178496

Neutron Scattering Studies of Hydrogen in Catalysts.

PB88-178496 800,217 Not available NTIS

PB88- 178504

Molecular Dynamics Study of Intercollisional Interference in

Collision-Induced Absorption in Compressed Fluids.

PB88-178504 800,218 Not available NTIS

PB88-178512

Microwave Spectrum of Formamide-Water and Formamide-
Methanol Complexes.
PB88-178512 800,298 Not available NTIS

PB88-178520

Acoustic Emission Sensors and Their Calibration.

PB88-1 78520 800.806 Not available NTIS

PB88-178538

Cusp Singularity in Surfaces That Minimize an Anisotropic
Surface Energy.
PB88-178538 801.201 Not available NTIS

PB88-178546

Estimation of the Amount of Adjacent Reentry in Polymer
Crystallization- 1. The Basic Equations.
PB88-1 78546 800,494 Not available NTIS

PB88-178553

Spacecraft Fire Detection and Extinguishment: A Bibliogra-

phy,

PB88-1 78553 801.364 PC A04/MF A01
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801,027 Not available NTIS

PB88-178827

EMR (Electromagnetic Radiation) Test Facilities Evaluation

of Reverberating Chamber Located at RADC (Rome Air De-
velopment Center), Griffiss AFB (Air Force Base), Rome,
New York,

PB88-178827 800.623 PC A05/MF A01

PB88-1798e2

Polymer Composite Processing. An Industry Workstiop Held
at Gaithersburg, Maryland on October 7, 1987,
PB88-179882 800,495 PC A03/MF A01

PB88-180195

Procedures for Quantitative Sensitivity and Performance
Validation Studies of a Deterministic Fire Safety Model.
PB88-180195 800,860 PC A08/MF A01

PB88-180666

Directory of Calibration Services for Ionizing Radiation

Survey Instruments.

PB88-180666 801,128 PC A04/MF A01

PB88-181193

Transient Ctiaracteristics of Unconfined Fire Plume-Driven
Ceiling Jets.

PB88-181193 800134 PC A12/MF A01

PB88-181839

Radiation Measurements of Large CH4 Jet Diffusion

Flames and tfie Effect of Water Sprays.

PB88-181839 800.246 Not available NTIS

PB88-181847

Enfianced Telemanipulator Operation Using a Passive
Vision System.
PB88-181847 800,068 Not available NTIS

PB88-181854

Polymer Standards.
PB88-181854

PB88-181953

Heat Transfer from a Negatively Buoyant Wall Jet.

PB88-181953 800.093 PC A03/MF A01

PB88-181961

Procedures for Sprinkler Anchor Installation on Surfaces
viiith Fireproofing Materials,

PB88-181961 800103 PC A05/MF A01

PB88-181979

Improving the Fire Safety of Cigarettes: An Economic
Impact Analysis.

PB88-181979 800.140 PC A05/MF A01

PB88-182159

Wavelength - Dispersive Techniques for Compositional
Mapping in Electron - Probe Microanalysis.

PB88-182159 800158 Not available NTIS

PB88-183959

Comparisons of NBS/Harvard VI Simulations and Full-

Scale, Multi-Room Fire Test Data,
PB88-1 83959 800,094 PC A04/MF A01

PB88-183967

Thermal Cracking and Variable Properties Effects on Free
Boundary Layer Diffusion Flames,
PB88-183967 800.536 PC A03/MF A01

PB88-183975

Aircraft Field Degradation and Electromagnetic Compatibil-
ity.

PB88-183975 800,009 PC A05/MF A01

PB88-183983

Wind and Seismic Effects. Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Natural

Resources (19th) Held at Tsukuba, Japan on May 12-15,
1987.
PB88-183983 800135 PC A19/MF A01

PB88-183991

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, July to Sep-
tember 1987, with 1988 CEEE Events Calendar,
PB88-183991 800,686 PC A03/MF A01

PB88-184759

TXYZ; A Program for Semiconductor IC Thermal Analysis.
PB88-184759 800,657 CP T05

PB88-184767

Semiconductor Measurement Technology; TXYZ: A Pro-
gram for Semiconductor IC Thermal Analysis.

PB88-184767 800,658 PC A04/MF A01

PB88-187471

EXAFS Measurements of Ion-Implanted Amorphous Sur-
face Layers.

PB88-187471 801.202 Not available NTIS

PB88-187489

Strain Patterns in Gallium Arsenide Wafers: Origins and Ef-

fects.

PB88-187489 801.203 Not available NTIS

PB88- 187497

Free Carrier Absorption and Interstitial Oxygen Measure-
ments.
PB88-187497 801.204 Not available NTIS

PB88-187505

Photodiode Quantum Efficiency and Spectral Responsivity
Self-Calibration.

PB88-187505 800,641 Not available NTIS

PB88-187513

Laser Probing of the Rotational Alignment of N2(1 + ) Drift-

ed in Helium.

PB88-187513 800,219 Not available NTIS

PB88-187521

Effects of Isotopic Substitution on Abstraction Reactions of

Ammonia Ions with Hydrogen at Very Low Temperatures.
PB88-1 87521 800,220 Not available NTIS

PB88-187539

Absolute Cross-Section Measurements for Electron-Impact
Ionization of Al(1 -i- ), Cd(1 + ), and Hg(1 + ).

PB88-187539 800.299 Not available NTIS

PB88-187547

VLA Observations of Rapid 6 cm Flux Variations in alpha
Ori.

PB88-187547 800.016 Not available NTIS

PB88-187S54

Multiphoton Processes in Intense Laser Fields.

PB88-187554 801,292 Not available NTIS

PB88-187562

Radio-Continuum Survey of the Coolest M and C Giants.

PB88-187562 800.017 Not available NTIS

PB88-187570

Direct Observation of Ba(1 -t- ) Velocity Distributions in a
Drift Tube Using Single-Frequency Laser-Induced Fluores-
csnco
PB88-1 87570 800.300 Not available NTIS

PB88-187588

Distorted-Wave Calculations of the Electron-Impact Ioniza-

tion of Highly Ionized Na-Like Ions.

PB88-187588 800.301 Not available NTIS

PB88- 187596

Nonunity 1* Quantum Yield in the 193-nm Photodissociation

of Methyl Iodide.

PB88-187596 800.302 Not available NTIS

PB88-187604

Excitation of N2 in DC Electrical Discharges at Very High
E/n.
PB88-1 87604 800.303 Not available NTIS

PB88-187612

Pulsations of White Dwarf Stars with Thick Hydrogen or

Helium Surface Layers.

PB88-187612 800,018 Not available NTIS

PB88-187620

Scanning Tunneling Microscopy (STM) of a Diamond-
Turned Surface and a Grating Replica.

PB88-187620 801.160 Not available NTIS

PB88-ie7638

Molecular Scattering and Vibrational Spectroscopy at Sur-
faces: A Dynamic Symbiosis.
PB88-1 87638 800,304 Not available NTIS

PB88-187646

lon-Chromatographic Determination of Magnesium and Cal-

cium at the Part-Per-Billion Level with Concentrator Col-

umns.
PB88-1 87646 800159 Not available NTIS

PB88- 187653

Multijunction Thermal Converters as the NBS (National

Bureau of Standards) Primary AC-DC Transfer Standards
for AC Current and Voltage Measurements.
PB88-187653 800,687 Not available NTIS

PB88-187661

Observation of Quantum Jumps in Hg(1 -t- ).

PB88-187661 800.305 Not available NTIS

PB88-187679

Residence Time Distributions for Free Convection in

Pscksd Bsds
PB88-1 87679 800.238 Not available NTIS

PB88-187687

Characterization of Flame Spread Over PMMA
(Poly(methylmethacrylate)) Using Holographic Interfero-

metry Sample Orientation Effects.

PB88-1 87687 800,306 Not available NTIS

PB88-18769S

About an Information Theoretical Spectral Line Shape Pro-

posed for the Collision Induced Spectroscopies.
PB88-1 87695 800,307 Not available NTIS

PB88- 187703

Characterization of Organotin Species Using Microbore and
Capillary Liquid Chromatographic Techniques with an Epi-

fluorescence Microscope as a Novel Imaging Detector.

PB88-187703 800160 Not available NTIS

PB88-187711

Single-Ply Roofing-A Decade of Change.
PB88-18771 1 800 106 Not available NTIS

PB88-187729

Disturbance Propagation Approach to the Dynamic Charac-
terization of Linear Flexible Structures.

PB88-187729 800,519 Not available NTIS

PB88-187737

Deconvolution in Slow Motion and the Experimental Deter-
mination of the Impulse Response of a Linear Time Invar-

iant System.
PB88-187737 800,619 Not available NTIS

PB88-188057

VWS CADM User Interface of the Vertical Workstation of

the Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards,
PB88-188057 800,846 PC A06/MF A01

PB88-1883S4

Thermal and Material Transport and the Solubility of

Oxygen and Other Gases in Oxidizing Polymers.

801,028 PC A03/MF A01PB88-1 88354

PB88-188461

Frequency Measurement of the K= 6 Asymmetry Splittings
in CH30H(1).
PB88-188461 800,161 Not available NTIS

PB88-188479

Radiative Decay Rates in Hg(1 -t- ) from Observations of
Quantum Jumps in a Single Ion.

PB88-1 88479 800,308 Not available NTIS

PB88-188487

Sub-Doppler Tunable Far-Infrared Spectroscopy.
PB88-1 88487 800,309 Not available NTIS

PB88-18849S

Frequency Stabilization of Semiconductor Lasers by Reso-
nant Optical Feedback.
PB88-188495 801,161 Not available NTIS

PB88-188503

Frequency Standards Based on Atomic Hydrogen.
PB88-188503 801,293 Not available NTIS

PB88-188511

Measurements of Frequency Stability.

PB88-1 88511 800,688 Not available NTIS

PB88-188529

Equivalent Flux Noise in a YBa2Cu30x rf SQUID (Super-
conducting Quantum Interference Device).
PB88- 188529 800,648 Not available NTIS

PB88-1B8537

Evidence for Weak Link and Anisotropy Limitations on the
Transport Critical Current in Bulk Polycrystalline
Y1Ba2Cu30x.
PB88-1 88537 801,205 Not available NTIS

PB88-18854S

Effect of Transverse Compressive Stress on the Critical

Current and Upper Critical Field of Nb3Sn.
PB88-1 88545 800,642 Not available NTIS

PB88-188552

Transverse Stress Effect on Multifilamentary Nb3Sn Super-
conductor.
PB88-1 88552 800.643 Not available NTIS

PB88-189048

X-ray Halos in Galaxies and Clusters of Galaxies: Theory.
PB88-1 89048 800,019 Not available NTIS

PB88-189055

Rotational Modulation and Flares on RS CVn and BY Dra
Stars IV. The Spatially Resolved Chromosphere of AT La-

C6rt36

PB88-189055 800,020 Not available NTIS

PB88-189063

Theoretical Calculations of Indirect Processes in Electron-

Impact Ionization of Atomic Ions.

PB88-189063 800,310 Not available NTIS

PB88-189071

Simplified Models of Electron Excitation and Ionization at

Very High E/n.

PB88-189071 800,311 Not available NTIS

PB88-189089

Pitch-Angle Anisotropy of Low-Energy Ions at Interplanetary

Shocks.
PB88-189089 800,021 Not available NTIS

PB88-189097

Mass Distributions in Elliptical Galaxies at Large Radii.

PB88-1 89097 800,022 Not available NTIS

PB88-189105

Hindered Internal Rotation in Jet Cooled H2HF Complexes.
PB88-189105 800,312 Not available NTIS

PB88-189113

High-Resolution lUE Observation of the Line of Sight to

Nova V693 Corona Austrinae 1981.

PB88-1 891 1 3 800,023 Not available NTIS

PB88-189121

Fermi Acceleration at Shocks with Arbitrary Velocity Profile.

PB88-189121 800,051 Not available NTIS

PB88-189139

Double Auger Processes in the Electron-Impact Ionization

of Lithium-Like Ions.

PB68-189139 800,313 Not available NTIS

PB88-189147

Recent Advances Using ESDIAD (Electron Stimulated De-
sorption Ion Angular Distributions): Applications to Surface
Chemistry.
PB88-189147 800.314 Not available NTIS

PB88-189154

Possible Evidence for Superconducting Layers in Single

Crystal YBa2Cu30(7-x) by Field Ion Microscopy.

PB88-189154 801,206 Not available NTIS

PB88-189162

Nucleation and Epitaxial Growth of Cr Crystals on Stepped
W Surfaces with Low-Index Facets.

PB88-189162 801,007 Not available NTIS

PB88-189170

Mechanisms and Applications of Electron Stimulated De-
sorption in Surface Science.
PB88-189170 800.315 Not available NTIS
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PB88-192174

800,069 Not available NTIS

PB88-189188

Using Chebyshev Polynomials for Interpreting Structured

Light Images.
PB88-189188 800,895 Not available NTIS

PB88-189196

Thin Film Recording Medium for Use in Food Irradiation.

PB88-189196 800,013 Not available NTIS

PB88-189204

Review/ of Electrolytic Conductance Standards.

PB88-1 89204 800,221 Not available NTIS

PB88-189212

Weatherization of Residences: Criteria for Thermal Insula-

tion.

PB88-189212 800,107 Not available NTIS

PB88-189220

Rotational Constants of the Lowest Torsional Component
(OG) of the Ground State and Lowest Torsional Component
(1G) of the First Excited Torsional State of Hydrogen Per-

oxide.

PB88-189220 800,316 Not available NTIS

PB88-189238

Critical Assessment of Detection Limits for Ion Chromatog-
raphy.

PB88-1 89238 800,162 Not available NTIS

PB88-189246

Defect Diffusion Models for Internal Friction Processes in

Polyethylene.

PB88-189246 801,029 Not available NTIS

PB88-189253

Economic Effects of Materials Degradation.

PB88-189253 800,757 Not available NTIS

PBe8-189261

In Honor of Professor Robert H. Cole's Seventieth Birthday.

PB88-189261 800,689 Not available NTIS

PB88-189279

Interface Concepts for Plug-Compatible Production Man-
agement Systems.
PB88-1 89279 800,847 Not available NTIS

PB88-189287

Process Reasoning.
PB88-1 89287

PB88-189295

Effects of Random Field Interactions in Amorphous Rare
Earth Alloys.

PB88-1 89295 801,207 Not available NTIS

PB88-189303

Magnetic Fluctuations and Two-Dimensional Ordering in

ErBa2Cu307.
PB88-189303 801,208 Not available NTIS

PB88-189311

Determination of the Structure of OCS C02.
PB88-189311 800,317 Not available NTIS

PB88-189329

High-Resolution Measurements of the (nu sub 2) Band of

HN03 and the (nu sub 3) Band of trans-HONO.
PB88-189329 801,162 Not available NTIS

PB88-189337

Methodology for Standard Electromagnetic Field Measure-
ments.
PB88-189337 500,690 Not available NTIS

PB88-189527

Indentation Deformation and Fracture of Sapphire.
PB88-1 89527 800,930 Not available NTIS

PB88-189535

Thermodynamic Databases in the U.S. National Standard
Reference Data System.
PB88-1 89535 800,222 Not available NTIS

PB88-189543

Coherent Synchrotron Relaxation Oscillation in an Electron
Storage Ring.

PB88-189543 801,294 Not available NTIS

PB88-189550

Thermodynamic Paradox Associated with Nonolassical Criti-

cal Phenomena in Mixtures.

PB88-189550 800,318 Not available NTIS
PB88-189568

Monte Carlo Study of Growth in the Two-Dimensional Spin-
Exchange Kinetic Ising Model.
PB88-189568 801,209 Not available NTIS

PB88-ie9576

Analytical Visual Clarity Experiment.
PB88-189576 800,056 Not available NTIS

PB8B-189584

Calibration of the NBS (National Bureau of Standards) Cali-

brated Hot Box.
PB88-1 89584 800,080 Not available NTIS

PB88-189592

Thermal Resistance Measurements of a Well-Insulated Wall
Using a Calibrated Hot Box.
PB88-189592 800,081 Not available NTIS

PB88-189600

Direct Comparison of Mechanical and Optical Measure-
ments of the Finish of Precision Machined Optical Surfaces.
PB88-189600 801,163 Not available NTIS

PB88-189618

Extensible Ball Bar for Evaluation of Robots Positioning
Performance.

PB88-189618 800.896 Not available NTIS

PB88-189659

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broad-Band Use, 100 kHz to 18 GHz.
PB88-189659 800,691 Not available NTIS

PB88-189667

Cooling, Stopping, and Trapping Atoms.
PB88-1 89667 801,295 Not available NTIS

PB88-189675

Limits of Stability of the Extended Water Model.
PB88-189675 800,319 Not available NTIS

PB88-189683

Preliminary Crystallographic Study of an L-Asparaginase
from 'Vibrio Succinogenes'.
PB88-189683 801.074 Not available NTIS

PB88-189691

Experience with the Use of a Neutron Protein Data Collec-

tion Facility Equipped with a Linear Detector.

PB88-189691 800,320 Not available NTIS

PB88-189709

Crystallization of rec A Protein from Proteus Mirabilis.

PB88-189709 801,075 Not available NTIS

PB88-189717

Kinetics of One-Electron Oxidation by the CIO Radical.

PB88-189717 800,321 Not available NTIS

PBe8-18972S

Rate Constants for F(l-) Transfer from SF6(1-) to Fluorinat-

ed Gases and S02. Temperature Dependence and Implica-

tions for Electrical Discharges in SF6.
PB88-1 89725 800,322 Not available NTIS

PB88-189733

High Temperature Stabilities of Hydrocarbons.
PB88-189733 800,323 Not available NTIS

PB88-189741

Measuring Hazards of Products of Combustion from Electri-

cal Systems.
PB88-1 89741 800,758 Not available NTIS

PB88-189758

Handbook of Basic Tables for Chemical Analysis.

PB88-189758 800163 PC A99/MF E04

PB88-189774

High Resolution SIMS and Neutron Depth Profiling of Boron
Through Oxide-Silicon Interfaces.

PB88-189774 800,239 Not available NTIS

PB88-189782

Determination of Added Chromium (III) and Chromium (VI)

in Natural Water by Ion-Pairing High-Performance Liquid

Chromatography with Detection by Atomic Absorption
Spectrometry.
PB88-1 89782 800164 Not available NTIS

PB88-189790

Determination of Genotoxic Polycyclic Aromatic Hydrocar-
bons in a Sediment from the Black River.

PB88-1 89790 800,767 Not available NTIS

PB88-189808

Gas-Liquid Chromatography of Polychlorinated Biphenyl
Congeners between a Nematic Liquid Crystal Phase and a
Nonpolar Phase.
PB88-1 89808 800,165 Not available NTIS

PB88-189816

Autodetachment Spectroscopy and Dynamics of CH2CN(1-)
and CD2CN(1-).
PB88-189816 800,324 Not available NTIS

PB88-189824

Bimodal Rotational Distributions of N2(1 + ) Produced in

the Thermal Energy Penning Ionization of N2 by
Ne*((3)P2).

PB88-189824 800,223 Not available NTIS

PB88-189832

Behavior of Turbine and Venturi Flowmeters in Superfluid

Helium.
PB88-189832 801,296 Not available NTIS

PB88-189840

Cavitation in Flowing Superfluid Helium.
PBe8-189840 801,297 Not available NTIS

PB88-189857

Development and Experimental Test of an Analytical Model
of the Orifice Pulse Tube Refrigerator.

PB88-189857 801,298 Not available NTIS

PB88-189865

Electronic Balance for Weighing Foams at Cryogenic Tem-

801.299 Not available NTIS

PB88-189873

Helium Adsorption on Activated Carbons at Temperatures
between 4 and 76 K.

PB88-1 89873 800,224 Not available NTIS

PB88-189881

Miniature Cryogenic High Vacuum Valve.
PB88-189881 801.300 Not available NTIS

PB8e-189899

Dynamics of Concentration Fluctuation in a Polymer Blend
on Both Sides of the Phase Boundary.
PB88-189899 800.325 Not available NTIS

PB88- 189907

Epoxy Network Structure (III). Neutron-Scattering Study of

Epoxies.

800.496 Not available NTIS

peratures.

PB88-1 89865

PB88-1 89907

PB88-189915

Temperature Effects in Crystalline Polyethylene Dielectric

Relaxation.

PB88-189915 800,497 Not available NTIS

PB88- 189923

First Passage Time Densities for Random Walk Spans.
PB88-189923 801.050 Not available NTIS

PB88- 189931

Effect of Short Cycling and Fan Delay on the Efficiency of a
Modified Residential Heat Pump,
PB88-1 89931 800,742 Not available NTIS

PB88- 189949

Effects of Counter ions on Crack Growrth in Vitreous Silica.

PB88-189949 800.931 Not available NTIS

PB88-189956

Microradiography with an X-ray Image Magnifier: Application
to Dental Hard Tissue.

PB88-189956 801,084 Not available NTIS

PB88- 189964

Ion Broadening of Heavy Element Lines in Plasmas.
PB88-1 89964 801.185 Not available NTIS

PB88- 189972

Measurements of Roughness of Very Smooth Surfaces.
PB88-189972 801,164 Not available NTIS

PB88-189980

Global Soot Growth Model.
PB88-189980 800 759 Not available NTIS

PB88-189998

Quantitative Compositional Mapping on an Electron Micro-
probe.
PB88-1 89998 800,166 Not available NTIS

PB88-190004

Compositional Mapping of Thick Specimens.
PB88-1 90004 800,167 Not available NTIS

PB88-190012

Deconvolution for Acoustic Emission.
PB88-190012 800.807 Not available NTIS

PB88-190129

Refining the Estimate of the Gravitational Constant.
PB88-190129 800,024 Not available NTIS

PB88-190137

Rovibrational Analysis of the (nu sub 5, sup 1) Vibrational

Band in the HCN...HF Hydrogen-Bonded Cluster

PB88-190137 800,326 Not available NTIS

PB88-190145

Microwave Spectrum and (14)N Quadrupole Coupling Con-
stants of Indole.

PB88-190145 800.247 Not available NTIS

PB88-190152

Interlacial Equilibrium during a First-Order Phase Transfor-

mation in Solids.

PB88-190152 800,327 Not available NTIS

PB88-190160

Ultrasonic Measurement of Internal Temperature Distribu-

tion.

PB88-190160 800,979 Not available NTIS

PB88-190178

Alpha Manganese and the Frank Kasper Phases.
PB88-190178 801.008 Not available NTIS

PBB8-190186

Efficient Algorithm for the Brownian Dynamics Simulation of

Aggregation.
PB88-190186 800,620 Not available NTIS

PB88-190194

Gray Scale of Diffuse Reflectance for the 250-2500 nm
Wavelength Range.
PB88-190194 801,165 Not available NTIS

PB88-1902a2

Thresholds and Reversibility in Brittle Cracks: An Atomistic

Surface Force Model.
PB88-190202 800,932 Not available NTIS

PB88-190210

Sintered Mixtures of Phosphors in Polyletrafluoroethylene

(PTFE) Resin for Fluorescence Standards,
PB88-190210 801.166 Not available NTIS

PB88- 190392

Paratransit Advanced Routing and Scheduling System Doc-
umentation: Generalized Reporting Subsystem,
PB88-190392 801,374 PC A06/MF A01

PB88-192141

Control of an Automated Machining Workstation.
PB88-192141 800,865 Not available NTIS

PB88-192158

Use of Ultrasonics for Texture Monitoring in Aluminum
Alloys.

PB88-192158 801,009 Not available NTIS

PB88-192166

Elastic Constants and Debye Temperature of Polycrystalline

Y1Ba2Cu30(7-x).
PB88-192166 801,210 Not available NTIS

PB88-192174

Elastic Properties of Metal-Oxide Superconductors.
PB88-192174 801.211 Not available NTIS
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PB88-192182

Ultrasonic Characterization of Residual Stress and Texture

in Cast Steel Railroad Wheels.
PB88-192182 800.168 Not available NTIS

PB88-192190

Deformed-Polycrystalline-Copper Elastic Constants.

PB88-192190 801.010 Not available NTIS

PB88- 192208

Shear-Modulus Change Below T(c) in YBa2Cu30(7-x).
PB88-192208 801.212 Not available NTIS

PB88-192216

Electncal Aspects of the Snowflake Crystal.

PB88-192216 800.248 Not available NTIS

PB88-192224

Analysis of the Effect of Random Events on the 14 MeV U-

235(n,f) Cross Section (^Measurement.

PB88-1 92224 800,249 Not available NTIS

PB88-192232

Ethane Hydrogenolysis Catalyzed by W(100).

PB88-192232 800,225 Not available NTIS

PB88-192281

Gravity Currents with Heat Transfer Effects,

PB88-192281 801,140 PC A08/MF A01

PB88-192299

Ultra-Sensitive Laser Isotope Analysis of Krypton in an Ion

Storage Ring.

PB88-192299 800,328 Not available NTIS

PB88-192323

Users Guide to POST (Plant Operations Simulation Tem-
plate).

PB88-192323 800,743 PC A05/MF A01

PB88-192331

Journal of Research of the National Bureau of Standards,

Volume 93, Number 2, March-Apnl 1988.

PB88-192331 800,329 PC A06

PB88-192349

Measurement of the Universal Gas Constant R Using a

Spherical Acoustic Resonator,

PBB8-1 92349 800,169
(Order as PB88-1 92331, PC A06)

PB88-192356

Computer Controlled Data Acquisition System for Combus-
tion Calonmetric Experiments,

PB88-1 92356 800,537
(Order as PB88-1 92331. PC A06)

PB88-192364

Partitioning of Alkylbenzenes and Aliphatic Alcohols be-

tween Hexadecane and Methanol-Water Mixtures.

PB88-1 92364 800,330
(Order as PB88-1 92331, PC A06)

PB88-192414

Improved Furniture Fire Model within 'FAST' HEMFAST-2.
PB88-192414 800,095 PC A05/MF A01

PB88-192422

Reference Standard Polyethylene Resins and Piping Materi-

als. Final Report October 1, 1986-September 30, 1987,

PB88-192422 801,030 PC A04/MF A01

PB88-192430

Proceedings of the Symposium on Gaseous and Vaporous
Removal Equipment Test Methods Held at the National

Bureau of Standards on September 2, 1986,

PB88-192430 800,240 PC A05/MF A01

PB88- 192448

Automated Maintenance Management Program. Part 1:

Quantitative Assessment of the Exterior Condition of Metal

Buildings and Roofing Systems via Computer Image Proc-

essing,

PB88-192448 800,096 PC A03/MF A01

PB88-192455

Electrical Performance Tests for True-RMS Voltmeters,

PB88-192455 800.631 PC A07/MF A01

PB88-192463

Flame Roll-Out Study for Gas Fired Water Heaters.

PB88-192463 800.744 PC A08/MF A01

PB88-192471

Scheme for Translating Control Flow in the C Programming
Language to Gralcet with Examples.
PB88-192471 800,582 PC A03/MF A01

PB88- 192489

Coordinated Joint Motion for an Industrial Robot,

PB88-192489 800,897 PC A03/MF A01

PB88-192752

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 1,

PB88-192752 800,835 PC A19/MF A01

PB88-192760

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 2,

PB88-192760 800.836 PC A20/MF A01

PB88-192778

CGM (Computer Graphics Metafile) Registration for CALS
Requirements; A Technical Study Completed for the Com-
puter-Aided Acquisition and Logistic Support (CALS) Pro-

gram - Fiscal Year 1987. Volume 3.

PB88-192778 800,837 PC A13/MF A01

800,997 Not available NTIS

PB88-192786

Collection of Technical Studies Completed for the Comput-
er-Aided Acquisition and Logistic Support (CALS) Program -

Fiscal Year 1987. Volume 4,

PB88-192786 800,838 PC A08/MF A01

PB88- 193289

Computer Science and Technology: Knowledge-Based
System for Physical Database Design.

PB88-193289 800,583 PC A04/MF A01

PB88-193321

Possible Design for Electric-Field-Strength Probes for Milli-

meter Waves,
PB88-193321 800,692 PC A03/MF A01

PB88-193339

X-ray Bremsstrahlung Intensities from Elemental Targets.

PB88-193339 801,301 PC A05/MF A01

PB88-193347

Standard Reference Materials: Portland Cement Chemical

Composition Standards (Blending, Packaging, and Testing).

PB88-193347 800,962 PC AOB/MF A01

PB88-193719

Excitation and Ionization Coefficients.

PB88-193719 800,693 Not available NTIS

PB88-193727

Epsilon Aungae in an Evolutionary Context.

PB88-193727 800,025 Not available NTIS

PB88-193735

Status Report on the SYNOP Project to Monitor Stars with

High Resolution Spectroscopy.

PB88-193735 800,026 Not available NTIS

PB88- 193743

Strategy for Making Enzyme Reference Materials Available.

PB88-1 93743 801,055 Not available NTIS

PB88-193750

Liquid Optical Waveguide Dosimetry in Continuous and
Pulsed Radiation Fields.

PB88-193750 801,129 Not available NTIS

PB88-193768

Galling Wear of Metals.

PB88-1 93768

PB88- 193776

Formation of Ouasicrystals in Rapidly Solidified Al Alloys.

PB88-193776 801,011 Not available NTIS

PB88-193784

Thermodynamic Assessment of the iron Noble-Metal Equi-

librium Diagrams.
PB88-193784 801,012 Not available NTIS

PB88- 193792

NACE-NBS (National Association of Corrosion Engineers-

National Bureau of Standards) Corrosion Data Program.

PB88-193792 800,972 Not available NTIS

PB88-193800

NACE-NBS (National Association of Corrosion Engineers-

National Bureau of Standards) Corrosion Data Program: An
Answer to the High Cost of Corrosion.

PB88-193800 800,973 Not available NTIS

PB88-193818

Development of an Automated Digital Image Acquisition

System for AEM (Analytical Electron Microscope).

PB88-193818 800,170 Not available NTIS

PB88-193826

Investigation of Interfaces in a Ni/Cr Multilayer Film with

Secondary Ion Mass Spectrometry.
PB88-193826 800,331 Not available NTIS

PB88-193834

Quantitative Calculations for Compositional Mapping Tech-

niques in Electron Probe Microanalysis.

PB88-193834 800,171 Not available NTIS

PB88-193842

Application of Digital SIMS (Secondary Ion Mass Spectrom-

etry) Imaging to Light Element and Trace Element Mapping.

PB88-193842 801,013 Not available NTIS

PB88-193859

Recent Developments in the International Temperature

Scale
PB88-193859 800,781 Not available NTIS

PB88-193867

Nonclassical Description of (Dilute) Near-Critical Mixtures.

PB88-193867 801,141 Not available NTIS

PB88-193875

Salt Water Modeling of Fire Induced Flows in a Multiroom

Enclosure.

PB88-193875 800,108 Not available NTIS

PB88-193883

Development of an Intensified Digital Line Camera System
for Real-Time Line Measurements in Turbulent Flows.

PB88-1 93883 801,135 Not available NTIS

PB88-193891

Multiphoton Ionization of Methyl Radicals in a Laminar

Methane/Air Diffusion Flame.

PB88-193891 800,538 Not available NTIS

PB88-193909

Chemical Production Rates of Intermediate Hydrocarbons
in Diffusion Flames: Preliminary Results for Acetylene.

PB88-193909 800,539 Not available NTIS

PB88-193917

Lattice Approach to Complex Electromagnetic Environ-

ments.

PB88-193917 801,302 Not available NTIS

PB88-193925

High-Frequency Errors of an Electric-Field Meter in Compli-

cated Environments.
PB88-193925 800,694 Not available NTIS

PB88-1 93933

Concepts for ATE Systems Calibration: Transport Stand-

ards to Achieve Traceability to National Standards.

PB88-193933 800,695 Not available NTIS

PB88- 193941

Single Pulse Shock Tube Studies on the Stability of Aro-

matic Compounds.
PB88-193941 800,332 Not available NTIS

PB88-193958

Shock-Tube Pyrolysis of Acetylene: Sensitivity Analysis of

the Reaction Mechanism for Soot Formation.

PB88-193958 800,333 Not available NTIS

PB88- 193966

Droplet Size Measurements in a Swiriing Kerosene Spray
Flame by Laser Light Scattering.

PB88-193966 800,334 Not available NTIS

PB88-193974

Young's Modulus and Thermal Diffusivity Measurements of

Barium Titanate Based Dielectric Ceramics.

PB88-193974 800,933 Not available NTIS

PB88- 193982

Charactenstic Cavity and Microcrack Distributions in alpha

SiC, Si3N4 and Zr02.
PB88-193982 800,934 Not available NTIS

PB88-193990

Processing Coal with Microorganisms.
PB88-193990 800,733 Not available NTIS

PB88- 194006

Assessment of Measurement Uncertainty: Designs for Two
Heteroscedastic Error Components.
PB88-194006 800,769 Not available NTIS

PB88-194014

Some Recent Developments at NBS (National Bureau of

Standards) in Mass Measurement.
PB88-194014 800,511 Not available NTIS

PB88-194022

Overview of a National Reference System.

PB88- 194022 801,056 Not available NTIS

PB88-194030

Accuracy in Pressurization Data Analysis.

PB88- 194030 800,082 Not available NTIS

PB88- 194048

Robotic Tool Changing in a Horizontal Work Station.

PB88-1 94048 800,907 Not available NTIS

PB88- 194055

Field Measurement of Heat Flow Through Windows.
PB88-1 94055 800,109 Not available NTIS

PB88-194063

Effect of Application Parameters on Adhesive-Bonded

Seams in Single-Ply Membranes.
PB88-194063 800,110 Not available NTIS

PB88-194071

Ettringite: A New Material for Thermal Energy Storage.

PB88- 194071 800,748 Not available NTIS

PB88-194089

Semi-Quantitative Condition Assessment of Paints and Sub-

str£it© Surf3C6S
PB88-194089 800,111 Not available NTIS

PB88- 194097

High Resolution Electron Microscopy of Aluminum-Based
Icosahedral Quasi-Crystals.

PB88-194097 801,213 Not available NTIS

PB88-194105

New Analysis of Interlaboratory Test Results.

PB88-194105 800,782 Not available NTIS

PB88-194212

Magnetic Field Dependence of the Small Angle Scattering

in Amorphous DyCu.
PB88-194212 801,214 Not available NTIS

PB88-194220

Quenching of Long-Range Magnetic Order by Random
Interactions in Amorphous Alloys.

PB88-194220 801,215 Not available NTIS

PB88-194238

Magnetic Properties of Amorphous Metals.

PB88-1 94238 801,216 Not available NTIS

PB88-194246

Neutron Scattering Study of the Spin Dynamics of Amor-

phous Fe70Ni20Zr10.
PB88-1 94246 801,217 Not available NTIS

PB88-194253

Static and Dynamic Spin Correlations and Exchange Inter-

actions in Cd(1-x)Mn(x)Te.

PB88-194253 801,218 Not available NTIS

PB88-194261

Hierarchically Controlled, Sensory Interactive Robot in the

Automated Manufactunng Research Facility.

PB88-194261 800,898 Not available NTIS
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PB88-198890

PB88-194279

Development of a Cleaning and Deburring Workstation for

the AMRF (Automated Manufacturing Research Facility).

PB88-194279 800,899 Not available NTIS

PB88-194287

Proposal for FEL (Free Electron Lasers) Experiments

Driven by the National Bureau of Standards CW Microtron.

PB88-1 94287 801.167 Not available NTIS

PB88-194295

Synchrotron Radiation: Applications to Chemistry.

PB88-194295 800.172 Not available NTIS

PB88-194303

Techniques for Studying Autoionization in Isoelectronic and
Isonuclear Sequences.
PB88-194303 800,335 Not available NTIS

PB88-194311

Topological Coding of Single Fingerprints for Automated
Comparison.
PB88-194311 801,372 Not available NTIS

PB88-194329

Performance Assessment for Speech Recognizers.

PB88-194329 800,572 Not available NTIS

PB88-194337

Simulation of an International Standard Transport Protocol.

PB88-194337 800,605 Not available NTIS

PB88-194345

Wind Engineering: Recent Investigations and Research
Needs.
PB88-i94345 800,130 Not available NTIS

PB88-194352

NMOS Test Chip for Instruction in Semiconductor Parame-
ter Measurements.
PB88-194352 800.659 Not available NTIS

PB88-194360

Silicon Quality Versus Thickness for Novel Silicon on Boron
Phosphide SOI (Silicon on Insulator) Process.

PB88-194360 800,660 Not available NTIS

PB88-194378

Measurements for Accurate MOS Transistor Simulation.

PB88-194378 800.661 Not available NTIS

PB88-194386

Test Structures and Expert Systems for Process Control.

PB88-194386 800.662 Not available NTIS

PB88-194394

Limitations of Isotropic Theory of Band-Gap Narrowing in Si

3nd GsAs Dsvicss
PB88-194394 800.663 Not available NTIS

PB88-194402

Fluorescence Monitoring of Viscosity and Chemical
Changes during Polymerization.

PB88-194402 800.498 Not available NTIS

PB88-194410

Architecture for Intelligent Manufacturing Control.
PB88-194410 800,900 Not available NTIS

PB88-194428

Method for Making Low-Resistivity Contacts to High Tc Su-
perconductors.
PB88-194428 801,219 Not available NTIS

PB88-194485

Coulomb Effects in Asymptotic Normalization Constants: A
Soluble Model.
PB88-194485 801,303 Not available NTiS

PB88-194493

Factors Affecting the Precision of Gas Operated Piston
Gages at the Pari Per Million Level.

PB88-1 94493 800,783 Not available NTIS
PB88-194501

Performance of a Small Centrifugal Pump in He I and He II.

PB88-194501 801,304 Not available NTIS
PB88-194519

Ultrasonic Characterization of Residual Stress and Flaws in

Cast Steel Railroad Wheels.
PB88-194519 801,368 Not available NTIS

PB88-194527

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Material.

PB88-194527 801,305 Not available NTIS
PB88-194535

Two-Dimensional Modeling of Channel Hot-Electron Effects
in Silicon MOSFETs.
PB88-194535 800.664 Not available NTIS

PB88-194543

Using Silicon Device Modeling Techniques for GaAs De-
vices.

PB88-194543 800.665 Not available NTIS
PB88-1945S0

Development of Standards for Surface Analysis.
PB88-1 94550 800.226 Not available NTIS

PB88-194865

Critical Assessment of Atomic Spectroscopy Data.
PB88-1 94865 800.336 Not available NTIS

PB88-194873

Recent Advances in the Characterization of Bonded
Ph3S6S
PB88-1 94873 800.227 Not available NTIS

PB88-194881

Conductors for Advanced Energy Systems.

PB88-1 94881 800.644 Not available NTIS

PB88-194899

Alloy 316LN for Low Temperature Structures: A Summary
of Tensile and Fracture Data.

PB88-194899 800,980 Not available NTIS

PB88-194907

Asymptotic Theory of the Pyrolysis of Char-Forming Materi-

PB88-194907 800.540 Not available NTIS

PB88-194915

Integral Analysis of the Equations of Wind-Aided Flame
Spread.
PB88-194915 800,541 Not available NTIS

PB88- 194923

Studies of Electric Field Effects on Barium Autoionizing Re-
sonances.
PB88-194923 800,337 Not available NTIS

PB88-194931

Progress Toward One-Nanosecond Two-Way Time Transfer

Accuracy Using Ku-Band Geostationary Satellites.

PB88-194931 800,570 Not available NTIS

PB88-194949

Power Quality Measurements: Bhnging Order Out of Chaos.
PB88-194949 800.728 Not available NTIS

PB88- 194956

Broadband, Electric-Field Probe Using Resistively Tapered
Dipoles, 100 kHz - 18 GHz.
PB88-1 94956 800,696 Not available NTIS

PB88-194964

Spectra of Se XVI to Se XXIV Observed in a Tokamak
Plasma.
PB88-194964 801.186 Not available NTIS

PB88-194972

Solar Collector Materials Durability Testing Procedures.
PB88-194972 800.755 Not available NTIS

PB88-194980

Conductive Composites.
PB88-194980 800.963 Not available NTIS

PB88-194998

Precise Phase Noise Measurements of Oscillators and
Other Devices from 1 MHz to 20 GHz.
PB88-194998 800.632 Not available NTIS

PB88-195003

Multiphoton Ionization Detection of CH, Carbon Atoms, and
02 in Premixed Hydrocarbon Flames.
PB88-195003 800,338 Not available NTIS

PB88-195011

Temperature Measurements in PMMA
(Poly(methylmethacrylate)) during Downward Flame Spread
in Air Using Holographic Interlerometry.

PB88-1 95011 800,228 Not available NTIS

PB88-195029

Interfacial Layers in Brittle Cracks.
PB88-195029 800,935 Not available NTIS

PB88-195037

Technological University of Nagaoka.
PB88-195037 801,306 Not available NTIS

PB88-19504S

Transformation Toughening in Large-Grain-Size Ce02-
Doped Zr02 Polycrystals.

PB88-195045 800,936 Not available NTIS

PB88-195052

Structure and Vibrational Dynamics of the C02 Dimer from
the Sub-Doppler Infrared Spectrum of the 2.7 micrometer
Fermi Diad.

PB88-195052 800,339 Not available NTIS

PB88-195060

Note on Cid's Radial Intermediary and the Method of Aver-
aging.

PB88-195060 801,365 Not available NTIS

PB88-195078

Diffusion of Linear and Cyclic Polymers in Semi-Dilute Solu-
tions of Linear Polymers Measured by Fluorescence Recov-
ery After Photobleaching.
PB88-195078 801.031 Not available NTIS

PB88-195086

Electron Energy Loss Spectroscopy: Application to Synthet-
ic Organic Polymers.
PB88-195086 801,032 Not available NTIS

PB88- 195094

Network Structure in Epoxies. 5. Deformation Mechanism in

Epoxies.
PB88-1 95094 800.340 Not available NTIS

PB88-195102

Sobolev Approximation for the Line Force and Line Source
Function in a Spherically-Symmetrical Stellar Wind with

Continuum Opacity.
PB88-195102 800.027 Not available NTIS

PB88-195110

C/He Abundances in WC Stars.

PB88-195110 800,028 Not available NTIS

PBe8-195128

Cosmic Ray Acceleration at Relativistic Shocks.
PB88-195128 800,052 Not available NTIS

PB88-195136

Laser Probing of Gallium Spin Orbit Stale Desorption and
Scattering from Silicon (100) Surfaces.

PB88-195136 800,341 Not available NTIS

PB88-195144

Error Compensation of Coordinate Measuring Machines.
PB88-195144 800.908 Not available NTIS

PB88-195151

Durability of Building Materials: Durability Research in the

United States and the Influence of RILEM on Durability Re-

PB88-195151 800,112 Not available NTIS

PB88-195169

Coherency Strain Induced Migration of Liquid Films
Through Solids.

PB88-195169 801.142 Not available NTIS

PB88-196530

Center for Electronics and Electrical Engineehng Technical
Publication Announcements Covenng Center Programs,
July to September 1987,
PB88-196530 800.697 PC A03/MF A01

PB88-196787

Overview of HVACSIM(H- ), a Dynamic Building/HVAC/
Control Systems Simulation Program.
PB88-196787 800.083 Not available NTIS

PB88-196795

Diurnal Effectiveness of Phase Change Energy Storage Cyl-

inders-

PB88-196795 800,749 Not available NTIS

PB88-196803

Electromagnetic Excitation of the Delta Resonance in

Nuclei.

PB88-196803 801.307 Not available NTIS

PB88-196811

Review of the Classical Nova Outburst.

PB88-196811 800.029 Not available NTIS

PB88-196829

Tunable Far Infrared Laser Spectroscopy,
PB88-196829 800.342 Not available NTIS

PB88-197132

Composite Materials Interface Characterization,

PB88-197132 800.964 PC A10/MF A01

PB88-197983

Surface Electronic Structure and Chemisorption on Corun-
dum Transition-Metal Oxides: alpha-Fe203.
PB88-197983 800.343 Not available NTIS

PB88-197991

Wavelengths and Energy Levels of I V and I VI.

PB88-197991 800,344 Not available NTIS

PB88- 198007

Revisions in La XI and La XII Based on Comparison with

Scaled Hartree-Fock Calculations.

PB88-198007 801.168 Not available NTIS

PB88-198015

Specific Contact Resistivity of Metal-Semiconductor Con-
tacts A New, Accurate Method Linked to Spreading Re-

PB88-198015 800.666 Not available NTIS

PB88- 198023

Acoustic Emission Thermal Shock Test for Hybrid Microcir-

cuit Packages.
PB88-198023 800.667 Not available NTIS

PB88-198031

Acoustic Emission Test for Microelectronic Tape Automated
Bonding.
PB88-198031 800.668 Not available NTIS

PB88- 198049

Novel Methods of Preparing Polymers for High Resolution
Transmission Electron Microscopy.
PB88-198049 801.033 Not available NTIS

PB88-198056

Multiple Glass Transitions in Bimodal Polystyrene Mixtures.

PB88-198056 801.034 Not available NTIS

PB88-198064

Octacalcium Phosphate as a Precursor in Biomineral For-

mation.

PB88-1 98064

PB88-198072

Toughened Glass-lonomer Cements.
PB88-198072 800.059 Not available NTIS

PB88-19885e

Half and Full Collision Matrix Methods for Scattering: Appli-

cation to Multichannel Curve Crossing,
PB88-198858 800,345 Not available NTIS

PB88-198866

Dark-Field Microscopy of Transparent Objects with a Bright-

Field Objective,

PB88- 198866 801.169 Not available NTIS

PB88-198874

Elastic Neutron Scattenng Studies of the Structure of

Graphite Intercalated with Potassium and Ammonia.
PB88-1 98874 800.346 Not available NTIS

PB88-198882

Glass and Phase Transitions in (KBr)(sub 1-x)(KCN)(sub x).

PB88-198882 801.220 Not available NTIS

PB88-198890

Salt Water Modeling of Fire Induced Flows in Multicompart-
ment Enclosures,

801.085 Not available NTIS
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PB88-1 98890 800,773 Not available NTIS

PB88-198908

Soft-X-ray Absorption and Emission Spectra and the Elec-

tronic Structure of tfie Ba2YCu30(7-x) Superconductor.
PB88-19B908 801.221 Not available NTIS

PB88-198916

Spin Sensitivity of a Cfiannel Electron Multiplier.

PB88-198916 801.308 Not available NTIS

PB88-198924

Epoxy Network Structure. 4. A Neutron Scattering Study of

Epoxies Swollen in a Deuteriated Solvent.

PB88-1 98924 800.499 Not available NTIS

PB88-198932

Test of the Isotropy of the Speed of Light Using Fast-Beam
Laser Spectroscopy.
PB88-1 98932 801.309 Not available NTIS

PB88-198940

Discovery of Nonthermal Radio Emission from Magnetic
Bp-Ap Stars.

PB88-1 98940 800.030 Not available NTIS

PB88-198957

V-> R.T Energy Transfer Processes in Vibrationally Excited

Pentafluorobenzene Using a Hg Tracer Absorption Method.
PB88-198957 800,347 Not available NTIS

PB88-19B965

Hg Resonance Lamp with Controlled 254-nm Line Profiles

(or Transient Temperature Measurements.
PB88-198965 801,310 Not available NTIS

PB88-198973

National Bureau of Standards Atomic Data Centers: Review
of Recent and Imminent Publications.

PB88-198973 801.311 Not available NTIS

PB88-198981

Phase Extension by Combined Entropy Maximization and
Solvent Flattening.

PB88-1 98981 800,229 Not available NTIS

PB88-198999

Problem Specification for Linear Programs.
PB88-198999 801,047 Not available NTIS

PB88-199005

Determination of the Input Data for a Model of the Heat
Release Rale of Wood.
PB88-1 99005

PB88-199013

Design of 316LN-Type Alloys.

800.542 Not available NTIS

PB88-199013 800.981 Not available NTIS

PB88-199021

Molybdenum Effect on Fe-Cr-Ni-Alloy Elastic Constants.
PB88-199021 800.982 Not available NTIS

PB88-199039

Cross-Square Rule for Transport in Electrolyte Mixtures.

PB88-1 99039 800.348 Not available NTIS

PB88-199047

Spectroscopic Observation of the CH Radical in Its

a(4)Sigma(-1) State.

PB88-1 99047 800.349 Not available NTIS

PB88-199054

Electromigration Guidelines for (t sub 50) Measurements.
PB88-1 99054 800,669 Not available NTIS

PB88-199062

Physics for Models of Gallium Arsenide Devices.
PB88-1 99062 801,222 Not available NTIS

PB88-199070

Anomalous Behavior of Tunneling Contacts in Supercon-
ducting Perovskite Structures.

PB88-199070 801,223 Not available NTIS

PB88-199088

Current-Ripple Effect on Superconductive DC Critical Cur-
rent Measurements.
PB88-199088 801,224 Not available NTIS

PB88-199096

Magnetic Susceptibility of Sintered and Powdered Y-Ba-Cu-
O.
PB88-199096 801.225 Not available NTIS

PB88-199641

Fire Research Publications, 1987,
PB88-1 99641 800. 1 13 PC A04/MF A01

PB88-199724

Review of Autoclaved Aerated Concrete Products.
PB88-199724 800114 PC A05/MF A01

PB88-199732

Alaskan Marine Mammal Tissue Archival Project: A Project
Description Including Collection Protocols,

PB88-1 99732 801,110 PC A04/MF A01

PB88-200241

Chemical Production Rates of Intermediate Hydrocarbons
in a Methane/Air Diffusion Flame.
PB88-200241 800,543 Not available NTIS

PB88-200258

Protecting Fire Fighters Exposed in Room Fires: Compari-
son of Results of Bench Scale Test for Thermal Protection
and Conditions during Room Flashover.
PB88-200258 800,074 Not available NTIS

PB88-200266

Time-Dependent Simulation of Small Scale Turbulent
Mixing and Reaction.

PB88-200266 800,544 Not available NTIS

PB8S-200274

Semiclassical Interpretation of Eigenvectors for Excited
Atoms in External Fields.

PB88-200274 801,312 Not available NTIS

PB88-200282

Theoretical and Computational Aspects of Migration of

Package Components to Food.
PB88-200282 800.014 Not available NTIS

PB88-200290

Ultraviolet Absorption Determination of Intramolecular Pre-

dissociation Dynamics in (CH3I)2 and (CD3I)2.

PB88-200290 800.350 Not available NTIS

PB88-200308

Applications of Fixed Wavelength Neutron Powder Diffrac-

tion.

PB88-200308 800.351 Not available NTIS

PB88-200316

Computer Integrated Construction.

PB88-200316 800.104 Not available NTIS

PB88-200324

Isotope Dilution Neutron Spectroscopy: A Vibrational Protre

of Hydrogen/Deuterium Adsorbate Interactions on Palladi-

um Black.

PB88-200324 800,352 Not available NTIS

PB88-200332

Calibration of Infrared Absorption Measurements of Intersti-

tial Oxygen Concentration in Silicon.

PB88-200332 800, 173 Not available NTIS

PB88-200340

Developmental Expert System for Test Structure Data Eval-

uation.

PB88-200340 800,670 Not available NTIS

PB88-200357

Microelectronic Test Structure for Thickness Determination
of Homogeneous Conducting Thin Films in VLSI (Very

Large-Scale Intergration) Processing.
PB88-200357 800,671 Not available NTIS

PB88-200365

Thermal Interactions between Electromigration Test Struc-

tures.

PB88-200365 800,672 Not available NTIS

PB88-200373

Test Circuit Structures for Characterizing the Effects of Lo-

calized Hot-Canier-lnduced Charge in VLSI (Very Large-

Scale Integration) Smtching Circuits.

PB88-200373 800,673 Not available NTIS

PB88-201330

Cone Calorimeter Evaluation of the Flammability of Com-
posite Materials,

PB88-201330 800.545 PC A04/MF A01

PB88-201348

Certification of SRM 1879 Respirable Cristobalite as a
Quantitative X-ray Diffraction SRM,
PB88-201348 800,174 PC A04/MF A01

PB88-201512

Directory of Federal Government Certification Programs (for

Products and Services).

PB88-201512 800,007 PCA11/MFA01
PB88-201538

Experimental Data Set for the Accuracy Assessment of

Room Fire Models,
PB88-201 538 800, 1 15 PC A06/MF A01

PB88-201546

Global Model for Building-Project Information: Analysis of

Conceptual Structures,

PB88-201546 800,084 PC A03/MF A01

PB88-201553

Thermal Conductivity of Selected Foams and Systems from
100 to 300 K.

PB88-201553 800,965 PC A04/MF A01

PB88-201561

Computer Science and Technology: Guide to Distributed

Database Management.
PB88-201561 800,001 PC A03/MF A01

PB88-201579

NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration of Beta-Particle Radiation Instrumentation

and Sources.
PB88-201579 801,100 PC A05/MF A01

PB88-201587

NBS (National Bureau of Standards) Measurement Serv-

ices: Dosimetry for High Dose Applications.

PB88-201587 801,070 PC A04/MF A01

PB88-201595

NBS (National Bureau of Standards) Measurement Serv-
ices: The NBS Photodetector Spectral Response Calibra-

tion Transfer Program.
PB88-201595 801.170 PC A04/MF A01

PBB8-201603

Thermodynamic Properties of Halides, Hydrides, and Deu-
terides of Cobalt, Iron, and Nickel. 1 . Literature Citations.

PB88-201603 800.353 PC A04/MF A01

PB88-201611

GATT Standards Code Activities of the National Bureau of

Standards, 1987,
PB88-201 61 1 800. 145 PC A03/MF A01

PB88-201629

AMPLE (Automated Manufacturing Programming Language
Environment) Version 0.1 Prototype: The HWS (Horizontal
Workstation) Implementation,
PB88-201629 800.848 PC A04/MF A01

PB88-203716

Effect of Bremsstrahiung-Produced Fluorescence on X-ray
Microanalysis in the Analytical Transmission Electron Micro-
scope.
PB88-203716 800.175 Not available NTIS

PB88-203757

Procedures Used to Predict the Thermal Behavior of Soils.

PB88-203757 801.119 Not available NTIS

PB88-203799

Electric Field Effects on Structure in the Continuum.
PB88-203799 800,563 Not available NTIS

PB88-204383

Polarization of Molecular X-ray Fluorescence.
PB88-204383 800,354 Not available NTIS

PB88-204391

Nuclear Spin Statistical Weights for the Trimers and Te-
tramers of C2H2, C2HD, and C02.
PB88-204391 800,355 Not available NTIS

PB88-204425

New Subcommittee on Reference Materials.

PB88-204425 800,512 Not available NTIS

PB88-204433

Electron Tunneling Measurements in LaSrCuO and
YBaCuO.
PB88-204433 801.226 Not available NTIS

PB88-204468

Crystallization of a DNA Duplex 15-mer Containing Un-
paired Bases: d(CGCGAAATTTACGCG).
PB88-204466 801.057 Not available NTIS

PB88-204474

Reentrant Softening in Copper-Oxide Superconductors.
PB88-204474 801,227 Not available NTIS

PB88-204S08

Spectral Data and Grotrian Diagrams for Highly Ionized Ti-

tanium, Tl V-TI XXII.

PB88-204508 800,356 Not available NTIS

PB88-204540

Wavelength and Lifetime Measurements on Intercombina-
tion Transitions in 12- to 14-Electron Ions of Zn.

PB88-204540 800,357 Not available NTIS

PB88-204573

Chromospheric and Coronal Heating in a Volume-Limited
Sample of K Dwarfs.
PB88-204573 800,031 Not available NTIS

PB88-204581

Discharges at Extremely High Values of E/n and Low Cur-

801, 187 Not available NTIS

PB88-204847

Time and Frequency (Time-Domain) Characterization. Esti-

mation, and Prediction of Precision Clocks and Oscillators.

PB88-204847 801,313 Not available NTIS

PB88-204854

Process Planning for a Milling Machine from a Feature-

Based Design.
PB88-204854 800,909 Not available NTIS

PB88-204862

ESDIAD (Electron-Stimulated Desorption Ion Angular Distri-

butions) of Rrst-Row Protic Hydrides Absorbed on Si(IOO):

Structure and Reactivity.

PB88-204862 800.358 Not available NTIS

PB88-204870

Designing Microelectronic Welds for Acoustic Emission
Testability.

PB88-204870 800.674 Not available NTIS

PB88-204888

Circular Array for Plane-Wave Synthesis.

PB88-204888 800,698 Not available NTIS

PB88-204896

Adsorption Phenomena on Glass Surfaces. 4. Surface Acid-

ity of Silica and Glasses.
PB88-204896 800.937 Not available NTIS

PB88-204904

Collisional-Radiative Switching: A Powerful Technique for

Converging Non-LTE Calculations.

PB88-204904 800,032 Not available NTIS

PB88-204920

Resonances in Electron-Ion Collisions.

PB88-204920 801,314 Not available NTIS

PB88-204938

Measurement of Collisional V -> T.R Energy Transfer in

Vibrationally Excited SF6 Using Doppler Broadening of the

Hg(6 singlet S(0) - 6 triplet P(1)) Multiplet.

PB88-204938 800,359 Not available NTIS

PB88-204946

Gas Phase Reactions of Hydroxyl Radicals wfith a Series of

Carboxylic Acids over the Temperature Range 240-440 K.

PB88-204946 800,360 Not available NTIS

rents.

PB88-204581
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PB88-217930

PB88-205117

Reconstruction of One-Dimensional Inhomogeneities in

Elastic Modulus and Density from Measurements of Acous-

tic Resonances.
PB88-205117 800,872 Not available NTIS

PB83-205273

Safety Color Appearance Under Different llluminants.

PB88-205273 801.171 Not available NTIS

PB88-20S315

Needs for Process Control in Advanced Processing of Ma-
terials.

PB88-205315 800,866 Not available NTIS

PB88-209432

Mechanism of Oligonucleotide Loop Formation in Solution.

PB88-209432 801,058 Not available NTIS

PB88-209473

Thermal Expansion of a Structure II Hydrate Using Con-
stant Pressure Molecular Dynamics.
PB88-209473 800,361 Not available NTIS

PB88-209S15

Hydrogen Migration Tunneling Effects in the Rotational and
Vibrational Spectrum of Protonated Acetylene C2H3(1 -i- ).

PB88-209515 800,362 Not available NTIS

PB88-209556

Microwave Spectra of the (HF)2, (DF)2, HFDF, and DFHF
Hydrogen-Bonded Complexes.
PB88-209556 800,363 Not available NTIS

PB88-209572

Effects of Very Low Electric Fields on Narrow Autoionizing

States in Gadolinium.

PB88-209572 800,364 Not available NTIS

PB88-209598

Rotational, Structural, ab Initio and Semirigid Bender Analy-

sis of the Millimeter Wave Spectrum of H2C0-HF.
PB88-209598 800,365 Not available NTIS

PB88-209614

Special Effects of an Unusually Large Neutral to Radical

Cation Geometry Change / Adiabatic Ionization Energies

and Proton Affinities of Alkylhydrazines.

PB88-209614 800,366 Not available NTIS

PB88-209945

CFCs (Chlorofluorocarbons): Is the Sky Falling. Quest for

Alternatives.

PB88-209945 800,760 Not available NTIS

PB88-211149

Electromagnetic Fields Radiated from Electrostatic Dis-

charges: Theory and Experiment.
PB88-21 1 1 49 800,699 PC A04/MF A01

PB88-211156

Architecture for Distributed Data Management in Computer
Integrated Manufacturing,
PB88-21 1 1 56 800,849 PC A04/MF A01

PB88-211818

NBS (National Bureau of Standards) Measurement Serv-
ices: Neutron Source Strength Calibrations,

PB88-211818 800,176 PC A04/MF A01

PB88-211826

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of X-ray and Gamma-ray Measuring Instru-

ments.
PB88-21 1826 800, 177 PC A07/MF A01

PB88-213616

Effects of Crystal Field and Exchange Interactions on the
Spin Excitations in Rare Earth Laves-Phase Compounds.
PB88-213616 801,228 Not available NTIS

PB88-215140

Review of Candidate Methods for Detecting Incipient De-
fects Due to Aging of Installed Cables in Nuclear Power
Plants,

PB88-215140 801,132 PC A03/MF A01

PB88-215157

Products of Wood Smolder and Their Relation to Wood-
Burning Stoves,
PB88-215157 800,761 PC A05/MF A01

PB88-215405

Guide to Software Reliability Measurements.
PB88-215405 800,584 Not available NTIS

PB88-215421

Round-Robin Measurements of the Apparent Thermal Con-
ductivity of Two Refractory Insulation Materials, Using High-
Temperature Guarded-Hot-Plate Apparatus,
PB88-215421 800,938 PC A03/MF A01

PB88-215439

Development of Standards for Superconductors, Interim
Report January 1 986-December 1987,
PB88-215439 801,229 PC A05/MF A01

PB8e-2 15447

Advanced Ceramics: A Critical Assessment of Database
Needs for the Natural Gas Industry.

PB88-215447 800,939 PC A04/MF A01

PB88-2 15454

Measurement of Droplet Size in Sprinkler Sprays,
PB88-21 5454 800, 1 16 PC A04/MF A01

PB88-215462

Estimating the Environment and the Response of Sprinkler
Links in Compartment Fires with Draft Curtains and Fusible
Link-Actuated Ceiling Vents. Part 1 . Theory,

PB88-215462 800,117 PC A03/MF A01

PB88-215470

Comparison of Direct Digital Control and Pneumatic Control

Systems in a Large Office Building,

PB88-216470 800,085 PC A04/MF A01

PB88-215488

Evaluation of Test Methods for Measuring the Bond
Strength of Portland-Cement Based Repair Materials to

Concrete,
PB88-215488 800.966 PC A03/MF A01

PB88-215496

Naval Fire Fighting Trainers-Thermal Radiation Effects As-

sociated with the 1 9F4 FFT,
PB88-215496 800,546 PC A04/MF A01

PB88-215504

Analysis of the Influence of Piston Effect on Elevator

Smoke Control,

PB88-215504 800,097 PC A03/MF A01

PB88-215512

Building Technology Project Summaries 1988,

PB88-21 551 2 500, 136 PC A05/MF A01

PB88-215520

Parallel Processing Benchmarks,
PB88-215520 800,576 PC A03/MF A01

PB88-21S637

Implementation of the Inspection Robot Controller,

PB88-215637 800,901 PC A04/MF A01

PB88-215645

Standards Conformance Testing; Issues and Activities.

PB88-215645 800,606 PC A04/MF A01

PB88-215926

Proceedings of the Joint Panel Meeting (9th) of the UJNR
Panel on Fire Research and Safety,

PB88-21 5926 800, 1 18 PC A23/MF A01

PB88-216031

Ultrasonic Real-Time Monitoring Device for Part Surface
Topography and Tool Condition In situ.

PATENT-4 738 139 800,813 Not available NTIS

PB88-216601

Investigation into the Ashland Oil Storage Tank Collapse on
January 2, 1988,

PB88-216601 800,983 PC A10/MF A01

PB88-2 17211

Vertical Workstation's Equipment Controllers of the Auto-
mated Manufacturing Research Facility at the National

Bureau of Standards,
PB88-217211 800.850 PC A04/MF A01

PB88-217229

Inventory of Equipment in the Inspection Workstation,

PB88-217229 800,873 PC A03/MF A01

PB88-217237

Literature Review of Post-Installed Anchorage in Concrete,
PB88-217237 800.131 PC A04/MF A01

PB88-217245

Implementation of the Execution Control System of the In-

spection Workstation,
PB88-217245 800.874 PC A03/MF A01

PB88-2 17252

Pure Rotational Spectrum of ArH(1 + )

PB88-217252 800,230 Not available NTIS

PB88-217260

Exchange Asymmetry in Elastic Scattering of Electrons by
Sodium Atoms.
PB88-217260- 800,367 Not available NTIS

PB88-217278

Heat Transfer Problem for the Modified Chemical Vapor
Deposition Process.
PB88-217278 800,231 Not available NTIS

PB88-217286

Surge-Protective Devices.
PB88-217286

PB88-217294

Concentration and Temperature Dependence of Hydrogen
Vibrations Along the c Axis for Hydrogen in Yttrium: Evi-

dence of Dynamically Coupled Hydrogen Pairs.

PB88-217294 800,368 Not available NTIS

PB88-217302

Collision-Induced Rototranslational Absorption Spectra of

H2-He Pairs at Temperatures from 40 to 3000 K.

PB88-217302 800,033 Not available NTIS

PB88-217310

Construction of an Ellipsoidal Mirror Analyzer for Ion Detec-
tion.

PB88-217310 801,315 Not available NTIS

PB88-217419

Calculation of Critical Points by the Method of Heidemann
and Khalil.

PB88-217419 800,369 PC A04/MF A01

PB88-2 17427

Standard Reference Materials: Standardization of pH Meas-
urements (1988 Edition).

PB88-217427 800,178 PC A04/MF A01

PB88-217435

NBS (National Bureau of Standards) Measurement Serv-
ices: Activation Foil Irradiation by Reactor Cavity Fission

Sources.

800,633 Not available NTIS

PB88-217435 801.316 PC A04/MF A01

PB88-217443

NBS (National Bureau of Standards) Measurement Serv-

ices: Activation Foil Irradiation with Californium Fission

Sources.
PB88-217443 801.317 PC A03/MF A01

PB88-2 17450

Computer Science and Technology: Guide to Auditing for

Controls and Security: A System Development Life Cycle
Approach.
PB88-217450 800.821 PC A12/MF A01

PB88-217542

Inelastic Neutron Scattering of the Interaction of Hydrogen
with Palladium Black.

PB88-217542 800,370 Not available NTIS

PB88-217559

Global Phase Behavior of Mixtures of Short and Long n-AI-

PB88-217559 800,232 Not available NTIS

PB88-2 17609

Characterization of Organometallic Polymers by (13)C-and
(119)Sn-NMR: Configurational/Compositional Triads in

Poly(Tri-n-Butyltin Methacrylate/Methyl Methacrylate).

PB88-217609 800,500 Not available NTIS

PB88-217617

Diffusion Induced Interface Migration in Ceramics.
PB88-217617 800,940 Not available NTIS

PB88-217625

Effects of Composition and Environment on the Fracture of

Fluoride Glasses.
PB88-217625 800,941 Not available NTIS

PB88-217633

Growth and Characterization of Cd(1-x)Zn{x)Te and Hg(1-
y)Zn(y)Te.

PB88-2 17633 801.230 Not available NTIS

PB88-217641

Influence of Microstructure on Creep Rupture.
PB88-217641 800.942 Not available NTIS

PB88-217690

Superconducting Analog Track-and-Hold Circuit.

PB88-217690 800.634 Not available NTIS

PB88-2 17708

Area Detectors for X-ray Spectroscopy.
PB88-217708 801.318 Not available NTIS

PB88-217716

Anomalies in Lagrangian Field Theory.
PB88-217716 801.319 Not available NTIS

PB88-217815

Al l_2,3 and Mg Double-lonization Emission Spectra of

Dilute Al in Mg Alloys.

PB88-217815 801.014 Not available NTIS

PB88-217823

Triple-Shell Symmetry in alpha-(AI,Si)-Mn.

PB88-217823 801.231 Not available NTIS

PB88-217831

Variational Calculations for (4)He I: Improved Energies for

singlet and triplet n D and n F Levels (n= 3-8).

PB88-217831 800.371 Not available NTIS

PB88-2 17849

Determination of Polycyclic Aromatic Hydrocarbons in a
Coal Tar Standard Reference Material.

PB88-217849 800.179 Not available NTIS

PB88-2 17856

Chemical Modification of R Electrodes by Tetra (4-Pyridyl)

Porphyrin through Siloxane Polymer Formation.
PB88-2 17856 800,372 Not available NTIS

PB88-217864

How and Why of an Accuracy Base for Proficiency Testing
Programs.
PB88-217864 801,065 Not available NTIS

PB88-217872

Separation and Identification of Polycyclic Aromatic Hydro-
carbon Isomers of Molecular Weight 302 in Complex Mix-
tures.

PB88-217872 800,180 Not available NTIS

PB88-217880

Isotope Effects in the High-Resolution Infrared Spectrum of

OC-HF.
PB88-217880 800,373 Not available NTIS

PB88-2 17898

Vibrational Spectrum of the t-HOCO Free Radical Trapped
in Solid Argon.
PB88-217898 800,374 Not available NTIS

PB88-2 17906

WKB Potential Well Ground Slates without Matching.
PB88-217906 800,375 Not available NTIS

PB88-217914

Liposome-Enhanced Flow Iniection Immunoanalysis.
PB88-217914 801,066 Not available NTIS

PB68-2 17922

Isotropic Electric-Field Probe with Tapered Resistive Di-

poles for Broadband Use, 100 kHz - 18 GHz.
PB88-217922 800.700 Not available NTIS

PB88-2 17930

Ultrasonic NDE lor Surface Roughness.
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PB88-217930 800,875 Not available NTIS

PB88-217948

Corrosion Behavior of Electrodeposited Aluminum-Manga-
nese Alloys.

PB88-217948 801,015 Not available NTIS

PB88-217955

Interpenetrating Incommensurately Modulated Lattices with

Icosahedral Symmetry.
PB88-217955 801.232 Not available NTIS

PB88-217963

Study of the Coarsening of Liquid-Solid Mixtures Using Syn-
chrotron Radiation Microradiography.
PB88-217963 801,016 Not available NTIS

PB88-217971

Apparatus Design for Glow-Discharge a-Si:H Film-Deposi-
tion.

PB88-217971 801.233 Not available NTIS

PB88-217989

Collisional Transfer within the Sr ((5 sup 3)(P sub J, sup 0))

Multiplet Due to Nearly Adiabatic Collisions with Noble

PB88-217989 800,376 Not available NTIS

PB88-2 17997

Frequency Stability Measurements on Polarization-Stabi-

lized He-Kle Lasers.

PB88-217997 801.172 Not available NTIS

PB88-218003

Multiphoton Ionization Study of Intra- and Intermolecular Ef-

fects on the Photodissociation of Methyl Iodide.

PB88-218003 800377 Not available NTIS

PB88-218011

Neutral Radical Deposition from Silane Discharges.
PB88-218011 800,233 Not available NTIS

PB88-218029

Kinetics of Hydrogen and Hydroxyl Radical Attack on
Phenol at High Temperatures.
PB88-218029 800.378 Not available NTIS

PB88-2 18037

Measurements of the Gas Phase UV Absorption Spectrum
of C2H502 1 + Radicals and of the Temperature Depend-
ence of the Rate Constant for Their Self-Reaction.

PB8e-218037 800.379 Not available NTIS

PB88-218151

Summary Abstract: Preparation of Polymer Molecules for

Examination by Scanning Tunneling Microscopy.
PB88-218151 800.501 Not available NTIS

PB88-218169

Total Reflection Energy-Dispersive X-ray Fluorescence
Spectrometry Using Monochromatic Synchrotron Radiation;

Application to Selenium in Blood Serum.
PB88-218169 801,059 Not available NTIS

PB88-218177

Summary of Conference on Design of Dental Prostheses.
PB88-218177 800.070 Not available NTIS

PB88-218185

Improved (4)He I Isnl Ionization Energy, Energy Levels,
and Lamb Shifts for Isns and Isnp Terms.
PB88-218185 800,380 Not available NTIS

PB88-218193

Operations Manual for the Inspection Workstation (of the
AMRF),
PB88-218193 800.902 PC A05/MF A01

PB88-218219

Literature Review of Strengthening Methodologies of Exist-

ing Structures.

PB88-218219 800,132 PC A07/MF A01
PB88-2 18227

Recommended Procedure for Rating and Testing of Van-
able Speed Air Source Unitary Air Conditioners and Heat
Pumps.
PB88-218227 800 745 PC A05/MF A01

PB88-219571

Small Flame Ignitability and Flammability Behavior of Up-
holstered Furniture Materials,

PB88-219571 800,098 PC A03/MF A01
PB88-219589

Cell Controller Operations Manual.
PB8e-219589 800.851 PC A03/MF A01

PB88-219613

Dynamic Mechanical Properties of Two AAR M128 and
One ASTM A212-B Steel Tank Car Head Plates.
PB88-219613 801.369 PC A05/MF A01

PB88-219944

Computer Science and Technology; Guide to Information
Resource Dictionary System Applications; General Con-
cepts and Strategic Systems Planning.
PB88-219944 800.822 PC A07/MF A01

P688-219951

Progress in Environmental Specimen Banking.
PB88-219951 800,770 PC A10/MF A01

PB88-222849

Recommended Technical Specifications for Procurement of

Commercially Available Systems for the Inspection Work-
station,

PB88-222849 800.876 PC A03/MF A01
PB88-222856

Graphics Subsystem of the Vertical Workstation of the
Automated Manufacturing Research Facility at the National
Bureau of Standards,

PB88-222856 800.852 PC A03/MF A01
PB88-222864

Benchmarks to Supplant Export 'FPDR' (Floating Point
Data Rate) Calculations.

PB88-222864 800.607 PC A03/MF A01
PB88-222872

Experimental Study of Suppression of Obstructed Gas Well
Blowout Fires Using Water Sprays.
PB88-222872 801, 1 18 PC A04/MF A01

PB88-223441

Computer Science and Technology: Message Authentica-
tion Code (MAC) Validation System; Requirements and Pro-
cedures.
PB88-223441 800.608 PC A04/MF A01

PB88-225636

NBS (National Bureau of Standards) Measurement Serv-
ices; NBS Phase Angle Calibration Services.

PB88-225636 800,701 PC A06/MF A01
PB88-225644

Computer Science and Technology; Management Guide to

Software Reuse.
PB88-225644 800,585 PC A03/MF A01

PB88-225651

New Statistical Model for the Calibration of Force Sensors.
PB88-225651 800,784 PC A03/MF A01

PB88-225669

Review of Nondestructive Evaluation Methods Applicable to

Construction Matenals and Structures.

PB88-225669 800119 PC A10/MF A01
PB88-225677

Traceability of Laser Interferometric Length Measurements.
PB88-225677 800 785 PC A02/MF A01

PB88-225685

Investigation of the Hydrogen Source for Masers,
PB88-225685 801,173 PC A04/MF A01

PB88-225693

Effect of a Large Rotating Scatterer in a Rectangular
Cavity,

PB88-225693 801,320 PC A03/MF A01
PB88-227673

Rotationally Resolved Product States of Polyatomic Photo-
fragmentation by Time-Resolved FTIR Emission; HF Elimi-

nation from 1, 1-CH2CC1F at 193 mm.
PB88-227673 800,381 Not available NTIS

PB88-227731

Oil Storage Tank Collapse at Ashland-Floreffe Terminal.
PB88-227731 500,734 Not available NTIS

PB88-227764

Near-Field Gain of a Horn and an Open-Ended Waveguide;
Companson between Theory and Experiment.
PB88-227764 800.624 Not available NTIS

PB88-227772

ASTM (American Society for Testing and Materials) and
SEMI Standards for the Semiconductor Industry.

PB88-227772 800.675 Not available NTIS

PB88-227806

Near-Field Gain of a Horn and an Open-Ended Waveguide;
Comparison between Theory and Experiment.
PB88-227806 800.625 Not available NTIS

PB88-227814

Nuclear Resonance Effects on the Muon Sticking Probabili-

ty in Muon Catalyzed D-T Fusion.

PB88-227814 801,122 Not available NTIS

PB88-227848

Near-Field Gain of a Horn and an Open-Ended Waveguide;
Comparison between Theory and Experiment.
PB88-227848 800,626 Not available NTIS

PB88-227855

Molecular Dynamics Evaluation of Cell Models for Type I

Gas Hydrate Crystal Dynamics.
PB88-227855 800,382 Not available NTIS

PB88-228127

NBS (National Bureau of Standards) Initiatives in TMDE/
ATE (Test, Measurement, and Diagnostic Equipment/ Auto-
matic Test Equipment) Diagnostics.

PB88-228127 800.702 Not available NTIS

PB88-223135

New Method for Measuring the Stochastic Properties of

Corona and Partial Discharge Pulses.

PB88-228135 800.703 Not available NTIS

PB88-228143

Second Generation Spectrography for the Hubble Space
Telescope
PB88-228143 800.034 Not available NTIS

PB88-2281S0

Steady State Model for the Collision Induced Rotational
Alignment of Molecular Ions in Electhc Drift Fields.

PB88-228150 800,383 Not available NTIS

PB88-228168

New Polydiacetylenes Incorporating Mesogenic Side-
Chains.

PB88-228168 800,502 Not available NTIS

PB88-228176

Fatigue of a Rubber Tank Track Compound under Tensile
Loading.
PB88-228176 800,974 Not available NTIS

PB88-228184

Cosmic-Ray Transport in Accelerating Flows.

800,053 Not available NTIS

800,676 Not available NTIS

PB88-228184

PB88-228192

Fast and Accurate Method for Evaluating the Nonrelativistic

Free-Free Gaunt Factor for Hydrogenic Ions.

PB88-228192 800,035 Not available NTIS

PB88-228200

Scanning Electron Microscopy with Polarization Analysis
(SEMPA).
PB88-228200 801.234 Not available NTIS

PB88-228218

Non-Normal Distribution of Failure Stresses in a Porcelain-
to-Metal Systems Evaluation.
PB88-228218 801.086 Not available NTIS

PB88-228226

Remeasurement of the Rate Constant and Branching Ratio
for the N2(1 4- )-F 0 Reaction.
PB88-228226 800.054 Not available NTIS

PBB8-228234

Proposed Columbus Mission; High and Low Resolution
Spectroscopy in the 100-2000 A Spectral Region.
PB88-228234 800,036 Not available NTIS

PB88-228242

Electron Spin Polarization Analyzers for Use with Synchro-
tron Radiation.

PB88-228242 801,235 Not available NTIS

PB88-228259

Building Maintainable Software.
PB88-228259 800,586 Not available NTIS

PB88-228267

Physics of Partial Redistribution and Radiative Transfer in

Stellar Atmospheres.
PB88-228267 800,037 Not available NTIS

PB88-228275

lUE Observations of Neutral Hydrogen and Deuterium in

the Local Interstellar Medium.
PB88-228275 800,038 Not available NTIS

PB88-228283

Effect of Oxygen Annealing on Low-Resistivity Contacts for

High-T (sub c) Superconductors.
PB88-228283 801,236 Not available NTIS

PB88-228291

Measuring Microcomputer Productivity.

PB88-228291 800,005 Not available NTIS

PB88-228309

CMOS Process Monitor.

PB88-228309

PB88-228317

Requirements for Theoretical Models of Outflo»/s.

PB88-228317 800,039 Not available NTIS

PB88-228325

Standards for Building Materials. Equipment, and Systems.
PB88-228325 800. 120 Not available NTIS

PB88-228333

Sustaining Software Maintainability.

PB88-228333 800,587 Not available NTIS

PB88-228341

Steady-State Model for the Insulated Gate Bipolar Transis-

tor.

PB88-228341 800,677 Not available NTIS

PB88-228358

Statistics for Electromigration Testing.

PB88-228358 800,678 Not available NTIS

PB88-229489

Summary of the New European Community Approach to

800, 146 PC A03/MF A01

PB88-229521

Fire Environment in Counterflow Ventilation: The In-Flight

Cabin Aircraft Fire Problem.
PB88-229521 801.366 PC A05/MF A01

PB88-230289

Thermodynamics of Hydrolysis of Sugar Phosphates.
PB88-230289 801.060 Not available NTIS

PB88-230297

T-V Energy Transfer and Chemical Reactions of Laser-Pro-

duced Hot H and D Atoms.
PB88-230297 800,250 Not available NTIS

PB88-230305

Failure of Continuum Methods for Determining the Effective

Temperature of Hot Stars.

PB88-230305 800,040 Not available NTIS

PB88-230313

Color Changes of Composites on Exposure to Various

Energy Sources.
PB88-230313

PB88-230321

Thermodynamics of the Conversion of Penicillin G to Phen-
ylacetic Acid and 6-Aminopenicillanic Acid.

PB88-230321 801,093 Not available NTIS

PB88-230339

Ballistic Methods of Measuring g-the Direct Free-Fail and
Symmetrical Rise-and-Fall Methods Compared.
PB88-230339 801,321 Not available NTIS

Standards Development.
PB88-229489

800,060 Not available NTIS
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PB88-238712

PB88-230347

Steady State Models of White Dwarfs Accreting Helium or

Carbon/Oxygen-Rich Matter.

PB88-230347 800,041 Not available NTIS

PB88-230354

Molecular Weigfit Measured by Scattering Techniques in

Random Block Copolymers.
PB88-230354 800.384 Not available NTIS

PB88-230362

Thermodynamics of Isomerization Reactions Involving

Sugar Phosphates.
PB88-230362 801.061 Not available NTIS

PB88-230370

Infrared-Active Combination Bands in ArHCI.

PB88-230370 800.385 Not available NTIS

PB88-230388

Low-Blank Chemical Separation of Rhenium and Osmium
from Gram Quantities of Silicate Rock for Measurement by
Resonance Ionization Mass Spectrometry.

PB88-230388 800.181 Not available NTIS

PB88-230396

Measurement of Isotope Shifts of Two-Photon Transitions

in Beryllium.

PB88-230396 800,386 Not available NTIS

PB88-230404

Order-Disorder in Omphacitic Pyroxenes: A Model for Cou-
pled Substitution in the Point Approximation.

PB88-230404 801.116 Not available NTIS

PB88-230412

Electron Affinity of MgCI.
PB88-230412 800.387 Not available NTIS

PB88-230420

Inductively Coupled Plasma Mass Spectrometric Analysis of

Ultrapure Acids.

PB88-230420 800. 182 Not available NTIS

PB88-230438

Measurement of Low Abundance Isotopes by Laser Reso-
nance Ionization Mass Spectrometry (RIMS).

PB88-230438 800,251 Not available NTIS

PB88-230446

Applications of the Doppler Imaging Technique to the Anal-

ysis of High-Resolution Spectra of the 3 October 1981
Flare on V71 1 Taun.
PB88-230446 800.042 Not available NTIS

PB88-230453

Radial Pulsation in Luminous Hot Helium Stars.

PB88-230453 800.043 Not available NTIS

PB88-230461

Review of Three Tables of H. F. Bauer and W. Eidel.

PB88-230461 801,043 Not available NTIS

PB88-230479

Credible Measurements: A Prerequisite for Defense Readi-

PB88-230479 801, 1 14 Not available NTIS

PB88-230487

Thermodynamic Evaluation of Refrigerants in the Vapour
Compression Cycle Using Reduced Properties.

PB88-230487 801.002 Not available NTIS

PB88-230495

Performance of the SURF-II High-Throughput Toroidal Grat-
ing Monochromator.
PB88-230495 801.322 Not available NTIS

PB88-230503

Theoretical Calculations of Diatomic Metal Oxides: CrO and
CR0(1-t- ).

PB88-230503 800,388 Not available NTIS

PB88-230511

Integral Analysis of Two Simple Model Problems on Wind-
Aided Flame Spread.
PB88-230511 800,547 Not available NTIS

PB88-230529

Precision Ultrasonic Thickness Measurements of Thin Steel
Disks.

PB88-230529 800.867 Not available NTIS

PB88-230537

Molecular Dynamics Study of Liquid CCI2F2 and CCIHF2.
PB88-230537 800.389 Not available NTIS

PB88-230545

Structural and Calorimetric Studies of Order-Disorder in

CdMg (C03)2,
PB88-230545 800,390 Not available NTIS

PB88-230552

Disclinations: The Magnetism and the Magnetic Anisotro-
pies of the Rare-Eanh-3d Transition-Metal Hard Magnets
(Invited).

PB88-230552 801.237 Not available NTIS
PB88-230560

Constricted Diamagnetic Hysteresis Loops Observed for
the High T (sub c) Superconductors.
PB88-230560 801.238 Not available NTIS

PB88-230578

Electrodeposited Cu-Ni Textured Superlattices.
PB88-230578 500,556 Not available NTIS

PB88-230586

Magnetic Behavior of Both Superconducting Thin Films and
Their Deposition Targets.

PB88-230586 801.239 Not available NTIS

PB88-230594

Magnetic Properties of Thin-Film Ag+ Iron-Oxide Granular

Metals.

PB88-230594 801.240 Not available NTIS

PB88-232855

Revised Unitary Heat Pump Specification for Military Family

Housing,
PB88-232855 800,086 PC A03/MF A01

PB88-232863

Mechanical Property Enhancement in Ceramic Matnx Com-
posites.

PB88-232863 800.967 PC A04/MF A01

PB88-232871

Water Spray Suppression of Fully-Developed Wood Crib

Fires in a Compartment,
PB88-232871 800,137 PC A04/MF A01

PB88-232889

Internal Discontinuity Sensor Needs for Steel: Report of a

Workshop. Held at Gaithersburg, Maryland, July 16, 1986,
PB88-232889 800,877 PC A04/MF A01

PB88-232913

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covehng Center Programs, October to

December 1987 with 1988 CEEE Events Calendar,
PB88-232913 800,704 PC A03/MF A01

PB88-233846

Project Plan for Full Scale Smoke Movement and Smoke
Control Tests,

PB88-233846 800 138 PC A04/MF A01

PB88-234208

Lights of New York Harbor,

PB88-234208 801,134 PC A05/MF A01

PB88-234216

Cleaning and Deburring Workstation Operations Manual,
PB88-234216 800.853 PC A03/MF A01

PB88-234232

AMRF (Automated Manufacturing Research Facility) Net-

work Communications,
PB88-234232 800.854 PC A10/MF A01

PB88-234844

Simple Method for Measuring Straightness of Coordinate
Measuring Machines.
PB88-234844 800,910 PC A03/MF A01

PB88-234885

Architecture and Principles of the Inspection Workstation,

PB88-234885 800.855 PC A04/MF A01

PB88-235452

Initial Graphics Exchange Specification (IGES) Version 4.0.

PB88-235452 800,839 PC A23/MF A01

PB88-236716

Progress Toward a General Analytical Method for Predict-

ing Indoor Air Pollution in Buildings: Indoor Air Quality Mod-
eling Phase 3 Report,
PB88-236716 800762 PC A06/MF A01

PB88-236807

Computerization of Welding Information: A Workshop
Report, August 5-6, 1986.
PB88-236807 800.804 PC A03/MF A01

PB88-237375

Spectra of Highly-Ionized Atoms.
PB88-237375 801,174 Not available NTIS

PB88-237383

Collisional Broadening of the Balmer-alpha Transition of H
and He(1 -i- ) in Plasmas.
PB88-237383 801. 188 Not available NTIS

PB88-237391

Autoionisation of N(5-F )(31n'1') for n'= 3-10: Experiment
and Theory.
PB88-237391 801.323 Not available NTIS

PB88-237409

3p(6)3d(8)-3p(5)3d(9) Transitions in Ironlike Ions from
Ru(18-|- ) to Gd(38-f ).

PB88-237409 801.324 Not available NTIS

PB88-237417

Interaction of NFS with Ru(OOOI): Order at Steps.
PB88-237417 800,391 Not available NTIS

PB88-237425

Dependence of Inelastic Electron Mean Free Paths on
Electron Energy and Material (Summary Abstract).

PB88-237425 801,241 Not available NTIS

PB88-237433

Radiation Enhanced Diffusion (RED) in a Sputtered Ag/Ni
Layered System.
PB88-237433 801.242 Not available NTIS

PB88-237441

X-ray Photoelectron Fonward Scattering Studies of Epitaxial

Overlayers and Sandwich Structures of Au and Ag on
Ni(IOO).

PB88-237441 801,243 Not available NTIS

PB88-238324

NBS (National Bureau of Standards) Measurement Serv-
ices: A Calibration Service for 30 MHz Attenuation and
Phase Shift

PB88-238324 800.635 PC A09
PB88-238480

Thermodynamics of Ammonium Sheelites. 4. Heat Capacity
of Ammonium Metaperiodate NH4I04 from 8 to 324 K.

PB88-238480 800,392 Not available NTIS

PB88-238498

Thermodynamics of Ammonium Scheelites. 5. Heat Capac-
ity of Deuterated Ammonium Metaperiodate ND4I04 from 8
to 329 K.

PB88-238498 800.393 Not available NTIS

PB88-238506

Thermally Induced Flow in a Confined Fluid. 1. Theoretical

Concepts.
PB88-238506 801.143 Not available NTIS

PB88-238514

Modified Digital PID (Proportional-lntegral-Denvative) Tem-
perature Controller for Thermal Properties Measurements.
PB88-238514 800.786 Not available NTIS

PB88-238522

Thermocouple Device for Determination of Average Surface
Temperature.
PB88-238522 800. 787 Not available NTIS

PB88-238530

Cavitation Characteristics of a Small Centrifugal Pump in

He 1 and He II.

PB88-238530 801.325 Not available NTIS

PB88-238548

Partition Coefficient of Bovine Serum Albumin in Two-Phase
Aqueous Systems.
PB88-238548 800,061 Not available NTIS

PB88-238555

Injection Chicane of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack Microtron.

PB88-238555 801.326 Not available NTIS

PB88-238563

Performance of the High Power RF System of the NBS
(National Bureau of Standards)-Los Alamos Racetrack Mi-

crotron.

PB88-238563 801,327 Not available NTIS

PB88-238571

Performance of Wire Scanner Beam Profile Monitors to De-
termine the Emittance and Position of High Power CW
Electron Beams of the NBS (National Bureau of Stand-
ards)-Los Alamos Racetrack.
PB88-238571 801.328 Not available NTIS

PB88-238589

RF Linac Based Free Electron Lasers.

PB88-238589 801.175 Not available NTIS

PB88-238597

Performance of the 5 MeV Injector for the NBS (National

Bureau of Standards)-Los Alamos Racetrack Microtron.

PB88-238597 801,329 Not available NTIS

PB88-238605

Orbit Reversing Magnets for the NBS (National Bureau of

Standards)-Los Alamos Racetrack Microtron.

PB88-238605 801.330 Not available NTIS

PB88-238613

Electronic Structure of the Icosahedral and Other Phases
of Aluminum-Manganese Alloys Studied by Sott-X-ray Emis-
sion Spectroscopy.
PB88-238613 801,244 Not available NTIS

PB88-238621

Simplified Model for Predicting Cumulative Sensible Cooling
Loads.
PB88-238621 800.087 Not available NTIS

PB88-238639

Composition Control of the Microstructure of

Ba2YCu30(64- x).

PB88-238639 801.245 Not available NTIS

PB88-238647

Fatigue Crack Growth Analysis Under Sea-Wave Loading.
PB88-238647 800.998 Not available NTIS

PB88-238654

PIN Diode Detectors for Synchrotron X-rays.

PB88-238654 801,331 Not available NTIS

PB88-238662

Laser-Induced Desorption: Thermal and Nonthermal Path-
ways.
PB88-238662 800.394 Not available NTIS

PB88-238670

Flaw Detection in Railroad Wheels Using Rayleigh-Wave
EMATsfElectromagnetic Acoustic Transducers).
PB88-238670 801.370 Not available NTIS

PB88-238688

Pulpal Response to a Dentin and Enamel Bonding System.
PB88-238688 801.087 Not available NTIS

PB88-238696

Frequency Response Study of Packed Bed Heat Transfer
at Elevated Temperatures.
PB88-238696 801.332 Not available NTIS

PB88-238704

Automated Fingerprint Identification Standard and Perform-
ance Benchmarks.
PB88-238704 800.616 Not available NTIS

PB88-238712

Model of Three-Dimensional Buoyant Convection Induced
by a Room Fire.

PB88-238712 800.139 Not available NTIS
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PB88-238720

Shape Selectivity in Liquid and Gas Ctiromatography: Poly-

meric Octadecylsilane (CI 8) and Liquid Crystalline Station-

ary Phases.
PB88-238720 BOO, 183 Not available NTIS

PB88-238738

Thermodynamic Comparison of Monomeric and Polymeric
C18 Bonded Phases Using Aqueous Methanol and Acetoni-

trile Mobile Phases.
PB88-238738 800,395 Not available NTIS

PB88-238746

Comparison between Near-Field Shielding-Effectiveness

Measurements Based on Coaxial Dipoles and on Electrical-

ly Small Apertures.

PB88-238746 800,705 Not available NTIS

PB88-238753

Spectra of Copperlike and Zinclike Xenon: Xe XXV and Xe
XXVI.
PB88-238753 801,333 Not available NTIS

PB88-238761

Tagless Marking That is Linear over Subtrees.
PB88-238761 800,588 Not available NTIS

PB88-238829

Ionic Hydrogen Bond and Ion Solvation. 7. Interaction Ener-
gies of Carbanions with Solvent Molecules.
PB88-238829 800.396 Not available NTIS

PB88-238837

Ionic Hydrogen Bond and Ion Solvation. 6. Interaction Ener-
gies of the Acetate Ion with Organic Molecules. Compari-
son of CH3C00(1-) with Cl(1-), CN(1-), and SH(1-).

PB88-238837 800,397 Not available NTIS

PB88-238845

Energy Transfer from Vibrationally Excited Pentafluoroben-
zene to Helium, Xenon and Water Vapor.
PB88-238845 800,398 Not available NTIS

PB88-238852

Extracellular Potassium Concentrations in Human Dental
Plaque Fluid Recovered from Single Sites.

PB88-238852 801,088 Not available NTIS

PB88-238860

Buffer Capacity of Single-Site, Resting, Human Dental-
Plaque Fluid.

PB88-238860 801,089 Not available NTIS

PB88-23887B

Determination of Extracellular Fluid Volume in Whole Dental
Plaque Using Potassium- or Chloride-Selective Micro-Elec-
trodes.

PB88-238878 801.090 Not available NTIS

PB88-238886

Multiple Melting Peaks of Poly(aryl ether ether ketone).
PB88-238886 800.503 Not available NTIS

PB88-238894

Comparison of Diffusion Coefficients in Ternary Polymer
Solutions Measured by Dynamic Light Scattering and
Forced Rayleigh Scattering.

PB88-238894 800.504 Not available NTIS

PB88-238902

Dynamics of Phase Separation in Binary Polymer Mixtures.
PB88-238902 800,505 Not available NTIS

PB88-238910

Wear and Microhardness of a Silver-Sintered Glass-lon-
omer Cement.
PB88-238910

PB88-239405

Detailed Energy Transfer Mechanism in Pentafluoroben-
zene/Argon Mixtures.

PB88-239405 800.399 Not available NTIS

PB88-239413

Flash Photolysis Investigation of the UV Absorption Spec-
trum and Self-Reaction Kinetics of CH2C1CH202 Radicals
in the Gas Phase.
PB88-239413 800,400 Not available NTIS

PB88-239421

Rate Constant for the Gas Phase Reactions of OH with C5
through C7 Aliphatic Alcohols and Ethers: Predicted and
Experimental Values.
PB88-239421 800,401 Not available NTIS

PB88-239439

Interfacial Tension and Vapor-Liquid Equilibria in the Critical

Region of Mixtures.

PB88-239439 800,402 Not available NTIS

PB88-239447

Automated System for Electromagnetic Field Generation
and Immunity Testing.
PB88-239447 800,706 Not available NTIS

PB88-239454

High Frequency Electric Field Probe Development.
PB88-239454 800,707 Not available NTIS

PB88-239462

Equivalent Circuit for Imperfect Transmission Line Connec-
tors.

PB88-239462 800.638 Not available NTIS
PB88-239470

Determination of Scattering Parameters from Precision Co-
axial Air-Line Standards.
PB88-239470 800,645 Not available NTIS

PB88-239488

Analytical Model of Orifice Pulse-Tube Refrigerator.

801.091 Not available NTIS

PB88-239488 800,915 Not available NTIS
PB88-239496

Effects of Abnormal Conditions on Accuracy of Orifice

Measurement.
PB88-239496 800,788 Not available NTIS

PB88-239546

International Comparison of Power Meter Calibrations Con-
ducted in 1987.
PB88-239546 800,708 Not available NTIS

P888-239553

Calculable, Transportable Audio-Frequency AC Reference
Standard.
PB88-239553 800,636 Not available NTIS

PBe8-239561

Audio-Frequency Current-Comparator Power Bridge.

PB88-239561 800,709 Not available NTIS

PB88-239579

Accurate RF Voltage Measurements Using a Sampling Volt-

age Tracker.

PB88-239579 800,710 Not available NTIS

PB88-239587

Identification of Corona Discharge-Induced SF6 Oxidation
Mechanisms Using SF6 (18)02 H2(16)0 and SF6 (16)02
H2{18)0 Gas Mixtures.

PB8e-239587 800.403 Not available NTIS

PB88-239595

Transfer of F(l-) in the Reaction of SF6(1-) with S0F4: Im-

plications for SOF4 Production in Corona Discharges.
PB88-239595 800,404 Not available NTIS

PB88-239769

Converting the AMRF Part Model Report to a PDES/STEP
Subset: A Preliminary Implementation,
PB88-239769 800,916 PC A03/MF A01

PB88-239777

NBS (National Bureau of Standards) Vision System in the
AMRF (Automated Manufacturing Research Facility).

PB88-239777 800,617 PC A04/MF A01
PB88-239785

Effect of Blow Count on Energy Transfer in SPT (Standard
Penetration Tests),

PB88-239785 800,528 PC A03/MF A01

PB88-239793

ABC's of Certification Activities in the United States.

PB88-239793 800,143 PC A03/MF A01

PB88-239918

Fractal Analysis of Soot Agglomerates.
PB88-239918 800,548 PC A05/MF A01

PB88-240007

Publications of the National Bureau of Standards, 1987
Catalog.
PB8e-240007 800,830 PC A17/MF A01

PB88-241054

Large-Scale Compartment Fire Toxicity Study: Comparison
with Small-Scale Toxicity Test Results,

PB88-241054 800.121 PC A05/MF A01

PB88-241849

Break Junctions 1.

PB88-241849 801,246 PC A04/MF A01
PB88-241880

Fibrous Alumina-Silica Insulation Board as a Candidate
Standard Reference Material of Thermal Resistance,
PB88-241880 800,968 PC A03/MF A01

PB88-242060

Automated High-Temperature Guarded-Hot-Plate Apparatus
for Measuring Apparent Thermal Conductivity,
PB88-242060 801.334 PC A07/MF A01

PB88-243159

ICST-NBS (Institute for Computer Sciences and Technolo-
gy-National Bureau of Standards) Information Resource
Dictionary System Command Language Prototype,

PB88-243159 800.823 PC A04/MF A01

PB88-243167

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs, Oc-
tober to December 1987, with 1988 CEEE Events Calendar,
PB88-243167 800,711 PC A03/MF A01

PB88-243175

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2. Continuing Agree-
ments,
PB88-243175 800,609 PC A05/MF A01

PB88-243183

Ongoing Implementation Agreements tor Open Systems
Interconnection Protocols. Volume 1. Stable Virtual Termi-
nal and Document Architecture and Interchange Format,
PB88-243183 800,610 PC A08/MF A01

PB88-243373

Working Fluid Selection for Space-Based Two-Phase Heat
Transport Systems,
PB88-243373 801,003 PC A05/MF A01

PB88-243381

Collapse of Masonry Wall under Construction in Pawtucket,
Rhode Island, October 28, 1985,
PB88-243381 800, 122 PC A03/MF A01

PB88-243399

Technical and Economic Analysis of CFC-Blown Insulations

and Substitutes for Residential and Commercial Construc-
tion,

PB88-243399 800,123 PC A04/MF A01

PB88-244553

Journal of Research of the National Bureau of Standards,
Volume 93, Number 3, May-June 1988.
PB88-244553 800, 184 PC A16

PB88-245824

Hardware Interpreter for Finite State Automata.
PATENT-4 764 863 800.574 Not available NTIS

PB88-246707

Journal of Research of the National Bureau of Standards.
Volume 93, Number 4, July-August 1988.
PB88-246707 800.831 PC A04

PB88-246715

Improvement in the Reliability of Standard Cell Enclosures,
PB88-246715 800.712

(Order as PB88-246707, PC A04)

PB88-246723

NBS (National Bureau of Standards) Vision System in the
AMRF (Automated Manufacturing Research Facility),

PB88-246723 800.856
(Order as PB88-246707, PC A04)

PB88-246731

International Comparisons of Pressure Standards: A Status
Report,

PB88-246731 800,789
(Order as PB88-246707, PC A04)

PB88-246749

Condensation Method for Humidity Measurement in the
UMR (University of Missouri-Rolla) Cloud Simulation Cham-
ber,

PB88-246749 800,055
(Order as PB88-246707, PC A04)

PB88-246t56

Precipitation of NH4U02P04.3H20- Solubility and Structur-

al Comparison with Alkali Uranyl(2-|- ) Phosphates,
PB88-248756 800.234

(Order as PB88-246707, PC A04)

PB88-246764

Practical Uncertainty Limits to the Mass Determination of a
Piston-Gage Weight,
PB88-246764 800,790

(Order as PB88-246707, PC A04)

PB88-248323

Laser Induced Damage in Optical Materials: 1985.
PB88-248323 801.176 PC A25/MF A01

PB88-249966

Fire Hazard Comparison of Fire-Retarded and Non-Fire-Re-
tarded Products.

PB88-249966 800,549 PC A05/MF A01

PB88-250626

Design Concepts for Safer Matches and Lighters,

PB88-250626 800,550 PC A04/MF A01

PB88-250980

Inclined Contact Recirculating Roller Bearing.

PATENT-4 765 754 800,814 Not available NTIS

PB88-250998

Method of Determining Subsurface Property Value Gradi-

ent.

PATENT-4 765 750 800,075 Not available NTIS

PB88-251004

Robot End Effector.

PATENT-4 765 668 800,890 Not available NTIS

PB88-252903

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration Service for Voltage Transformers and
High-Voltage Capacitors.

PB88-252903 800,649 PC A03/MF A01

PB88-252911

Evaluation of Data Availability and Quality for Interaction

Second Virial Coefficients of Use to the Gas Industry.

PB88-252911 800,735 PC A06/MF A01

PB89-100556

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-XI.
PB89-100556 801,123 PC A17/MF A01

PB89-101299

Valence-Band Effective Masses of GaAs.
PB89-101299 801,247 Not available NTIS

PB89-101307

Static Structure Factor of a Soft Sphere Liquid Under
Shear.
PB89-101307 801,144 Not available NTIS

PBB9-101315

Wetting Layers in Electrolyte Solutions.

PB89-101315 800,405 Not available NTIS

PB89-101323

Shell-Structure Phase of Magnetically Confined Strongly

Coupled Plasmas.
PB89-101323 801,335 Not available NTIS

PB8g-101331

Dynamics of a Heating Coil Control Loop.
PB89-101331 800,746 Not available NTIS

PB89-101349

Photon Antibunching and Sub-Poissonian Statistics from
Quantum Jumps in One and Two Atoms.
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PB89-1 13559

PB89-101349 801.336 Not available NTIS

PB89-1013S6

Impact-Echo Method: Detecting Honeycombing, the Depth
of Surface-Opening Cracks, and Ungrouted Ducts.

PB89-101356 800,124 Not available NTIS

PB89-101364

Effects of Configuration Mixing in Ml and E2 Transitions

between Ground-State Terms of Sulfurlike Ions.

PB89-101364 801,337 Not available NTIS

PB89-101372

Bismuth Valence Order-Disorder Study in BaBi03 by
Powder Neutron Diffraction.

PB89-101372 800,406 Not available NTIS

PB89-101380

Scanning Electron Microscopy with Polarization Analysis:

Studies of Magnetic Microstructures. Summary Abstract.

PB89-101380 801,248 Not available NTIS

PB89-101398

High Fidelity Piezoelectric Tangential Displacement Trans-

ducer for Acoustic Emission.

PB89-101398 800,650 Not available NTIS

PB89-101406

Electron-Impact Excitation and Recombination into Excited

States of Lithiumlike Ions.

PB89-101406 801,338 Not available NTIS

PB89-101414

Development of a Method for Assessing Toxic Hazard.
PB89-101414 800,125 Not available NTIS

PB89-101422

Iterative Self-Weighting Procedure for Fitting Straight Lines

to Heteroscedastic Data.

PB89-101422 801,051 Not available NTIS

PB89-101430

Neutron and Electron Diffraction Study of

YBa2Cu2(2)Cul(0.77)Fe(0.23)O(7.13).
PB89-101430 800,407 Not available NTIS

PB89-10144e

GAMS (Guide to Available Mathematical Software): A
Framework for the Management of Scientific Software.
PB89-101448 800,589 Not available NTIS

PB89-101455

Surge Testing: Don't Kid Yourself, Don't Kill Yourself.

PB89-101455 800,713 Not available NTIS

PB89-101463

Digital X-ray Compositional Mapping with 'Standard Map'
Corrections for Wavelength Dispersive Spectrometer Defo-
cusing.

PB89-101463 800,185 Not available NTIS

PB89-101471

NBS (National Bureau of Standards) Standards for Microan-
alysis: Certification and Applications.

PB89-101471 800,186 Not available NTIS

PB89-101489

Understanding Reverberating Chambers as an Alternative
Facility for EMC Testing.

PB89-101489 800,714 Not available NTIS

PB89-101497

Electromagnetic Scattering by Buried Objects of Low Con-
trast.

PB89-101497 801,121 Not available NTIS

PB89-101505

Josephson ac Voltmeter.

PB89-101505

PB89-101513

Transverse Magnetoresistance of Oxygen-Free Copper.
PB89-101513 801,017 Not available NTIS

PB89-101521

Coil Parameter Influence on Eddy Current Probe Sensitivity.

PB89-101521 800.651 Not available NTIS

PB89-101539

Structure of a Fluid Interface Near the Critical Point.
PB89-101539 800.408 Not available NTIS

PB89-101547

Microdosimetric Event Size Distributions in Small Sites in

Water Vapour Irradiated by Protons.
PB89-101547 801.101 Not available NTIS

PB89-101554

Conversion of Depth-Dose Distributions from Slab to Spher-
ical Geometries for Space-Shielding Applications.
PB89-101554 801.131 Not available NTIS

PB89-101562

Kinetics Investigation of the Gas-Phase Reactions of OH
Radicals with Cyclic Ketones and Diones: Mechanistic In-

sights.

PB89-101562 800.409 Not available NTIS

PB89-101570

Tunneling Splittings in the Water Dimer: Further Develop-
ment of the Theory.
PB89-101570 800,410 Not available NTIS

PB89-101588

Heterodyne and FTS Measurements on the OCS Hot
Bands Near 1890 cm(-1).
PB89-101588 800,411 Not available NTIS

PB89-101596

Fourier Transform Infrared Spectroscopy of the 802 Radi-
cal.

800,715 Not available NTIS

PB89-101596 800,412 Not available NTIS

PB89-101604

CO(v= 1) Population Lifetimes of Metal-Carbonyl Cluster

Compounds in Dilute CHCI3 Solution.

PB89-101604 800,413 Not available NTIS

PB89-101612

Vibrational Predissociation in the C02 Dimer and Trimer
and Rare Gas - C02 Complexes.
PB89-101612 800,414 Not available NTIS

PB89-101620

Acoustic Emission Studies of Electron Beam Melting and
Rapid Solidification.

PB89-101620 801,018 Not available NTIS

PB89-101638

Resistivity of Linear Scratches in Doped (100) n-Type
Single-Crystal Silicon.

PB89-101638 801.249 Not available NTIS

PB89-101646

Use of Computer Fire Models for Analyzing Thermal Detec-
tor Spacing.
PB89-101846 800.099 Not available NTIS

PB89-101653

Cluster Size Distribution for Free Molecular Agglomeration.
PB89-101653 800.551 Not available NTIS

PB89-101861

High-Energy-Beam Welding of Type 316LN Stainless Steel

for Cryogenic Applications.

PB89-101661 800,984 Not available NTIS

PB89-101679

Low Temperature Elastic Constants of Deformed Polycrys-

talline Copper.
PB89-101679 801,019 Not available NTIS

PB89-101687

role of Biogenic Thiols in the Solubility of Sulfide Minerals.

PB89-101687 801,133 Not available NTIS

PB89-10169S

Photodissociation of Chlorostyrene Molecular Ions.

PB89-101695 800,252 Not available NTIS

PB89-101703

Isotope Dilution Spark-Source Mass Spectrometric Determi-
nation of Total Mercury in Botanical and Biological Sam-
ples.

PB89-101703 800,187 Not available NTIS

PB89-101711

Pulp Responses to a Dentin and Enamel Adhesive Bonding
Procedure.
PB89-101711 800,062 Not available NTIS

PB89-101729

Effects of Rinses with an Acidic Calcium Phosphate Solu-
tion on Fluoride Uptake, Caries, and In situ Plaque pH in

Rats.

PB89-101729 801,092 Not available NTIS

PB89-101737

NMR Study of Gels of Isotactic Polystyrene and Cis- or

Xr3nS"DQC3lin
PB89-101737' 800.415 Not available NTIS

PB89-101745

13C CP-MAS NMR Study of Irradiated Polyethylene.

PB89-101745 801.035 Not available NTIS

PB89-101752

Adsorption on Hydroxyapatite: Role of Hydrogen Bonding
and Interphase Coupling.

PB89-101752 800.416 Not available NTIS

PB89-101760

Adhesive Bonding of Various Materials to Hard Tooth Tis-

sues, XXX. Complexes of Iron Cations with N-phenylglycin-
ate or Oxalic-Acid.

PB89-101760 800,063 Not available NTIS

PB89-103683

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, January to

March 1988 with 1988 CEEE Events Calendar,
PB89-103683 800.716 PC A03/MF A01

PB89-103790

Abstract and Index Collection: National Bureau of Stand-
ards Research Information Center.
PB89-103790 800,832 PC A03/MF A01

PB89-107056

Elastic Properties of Glass Reinforced Dental Composites.
PB89-107056 800,064 Not available NTIS

PB89-107064

Response to Dr. E. I. F. Pearce's Letter to the Editor,

PB89-107064 800,417 Not available NTIS

PB89- 107072

Helical Probe Tests: Initial Test Calibration.

PB89-1 07072 800,529 Not available NTIS

PB89-107080

Thermally Induced Convection in Narrow Channels. 2, Ex-
perimental Results for Refrigerant 113.
PB89-107080 801.145 Not available NTIS

PB89-107098

Optical Microscope Imaging Lines Patterned in Thick
Layers with Variable Edge Geometry: Theory.
PBB9-107098 801.177 Not available NTIS

PB89-107106

Radiation Field from a Rectangular Plaque Source: Critique

of Some Engineering Approximations.

PB89-107106 801.339 Not available NTIS

PB89-107114

Three PC-Computer Programs for Antenna Calculations Pri-

marily for Use Below 1000 MHz.
PB89-107114 800.627 Not available NTIS

PB8g-107122

Monopole Impedance and Gain Measurements on Finite

Ground Planes.

PB89-107122 800,628 Not available NTIS

PB89-107130

Laser Double-Resonance Measurements of Rotational Re-
laxation Rates of HF(J= 13) with Rare Gases, H2 and D2.
PB89-107130 800.418 Not available NTIS

PB89-107148

Recombination Line Intensities for Hydrogenic lons-ll. Case
B Calculations for C VI, N VII and O VIII.

PB89-107148 800.044 Not available NTIS

PB89-107155

Precise Measurement of Time.
PB89-107155 800,571 Not available NTIS

PB89-107163

Electric Dipole Moment of the Neutron.
PB89-107163 801,340 Not available NTIS

PB89-107171

Resonances in Electron-Impact Single, Double, and Triple

Ionization of Heavy Metal Ions.

PB89-107171 801.341 Not available NTIS

PB89-107ie9

Electron-Impact Excitation of the Resonance Transition in

Be(1 + ).

PB89-107189 801.342 Not available NTIS

PB89-107197

Near-Infrared Spectrum of NeHCI

.

PB89-107197 800.419 Not available NTIS

PB89-107205

Argon Sputtering Analysis of the Growing Surface of Hydro-
genated Amorphous Silicon Films.

PB89-107205 800,957 Not available NTIS

PB89-107213

Spin-Exchange Cross Section for Electron Excitation of Na
3s-3p Determined by a Novel Spectroscopic Technique.
PB89-107213 801,343 Not available NTIS

PB89-107221

Desorption of a Two-State System: Laser Probing of Gal-
lium Atom Spin-Orbit States from Silicon (100).

PB89-107221 801.250 Not available NTIS

PB89-107247

High Pressure Process for Producing Transformation
Toughened Ceramics,
PATENT-4 771 022 800.921 Not available NTIS

PB89-107650

Implementation of the Surface Roughness Instrument (SRI)

Controller,

PB89-107650 800.878 PC A03/MF A01

PB89-107676

Implementation of the Inspection Workstation Controller,

PB89-1 07676 800.879 PC A03/MF A01

PB89- 107684

Evaluation of the Working Environment at Selected U.S.
Army Field Stations: Suggestions for Improvement,
PB89-107684 800.006 PC A05/MF A01

PB89-107692

High Level Machine-Tool Control System,
PB89-107692 800,857 PC A03/MF A01

PB89-107700

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
January to March 1988 with 1988 CEEE Events Calendar,
PB89-107700 800.717 PC A03/MF A01

PB89-107718

Internal Revenue Service Post-of-Duty Location Modeling
System: Users Manual Version 4.0,

PB89-107718 801,373 PC A03/MF A01

PB89-107726

Environment Effects of Oil Spill Combustion,
PB89-107726 800 763 PC A04/MF A01

PB89-107734

Measurements of Flame Lengths Under Ceilings,

PB89-107734 800.552 PC A03/MF A01

PB89-107742

Hyperstandard: Applying Hypertext Technology to Stand-
ards Development, Dissemination and Implementation,
PB89-107742 800.611 PC A03/MF A01

PB89-109508

Common Memory for the Personal Computer.
PB89-109508 800.590 PC A08/MF A01

PB89-113542

Performance Evaluation and Analytic Modeling of Shared-
Memory Computers,
PB89-1 13542 800.577 PC A03/MF A01

PB89-1 13559

Information Resource Dictionary System: An Integration
Mechanism for Product Data Exchange Specification,

PB89-1 13559 800,002 PC A03/MF A01
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PB89-1 14029

Impact of Refrigerant Property Uncertainties on Prediction

of Vapor Compression Cycle Performance,
PB89-114029 800.917 PC A04/MF A01

PB89-1 14037

Effect of Wall Mass on ttie Peak Sensible Heating and
Cooling Loads of a Single-Family Residence,
PB89-1 14037 800,751 PC A03/MF A01

PB89-1 14045

Algonthms for Calculating Radiation View Factors between
Plane Convex Polygons with Obstructions,

PB89-114045 801.344 PC A04/MF A01

PB89-1 14052

Simple IVIultlprocessor Performance Measurement Tecfi-

nlques and Examples of Their Use,
PB89-1 14052 800,578 PC A03/MF A01

PB89-114060

Evaluation of a Standard Device for Calibrating Calorimeter

Test Rooms,
PB89-1 14060 800.791 PC A03/MF A01

PB89-114136

Computer Science and Technology: Accuracy. Integrity, and
Security In Computerized Vote-Tallying.

PB89-114136 800.057 PC A07/MF A01

PB89- 114201

User's Guide for the Cone Calorimeter.

PB89-1 14201 800.792 PC A07/MF A01

PB89-1 14284

Technical Activities 1986, Surface Science Division,

PB89-1 14284 800.420 PC A07/MF A01

PB89-1 14540

Fibrous Monolithic Ceramic and Method for Production,

PATENT-4 772 524 800,922 Not available NTIS

PB89-1 14557

Polymer-Reactive Photosensitive Anthracenes.
PATENT-4 772 745 800.244 Not available NTIS

PB89-1 14565

Process for Producing Icosahedral Materials.

PATENT-4 772 370 800.953 Not available NTIS

PB89-1 14714

Plan for a Design Study for a National Earthquake Engi-

neering Experimental Facility,

PB89-1 14714 801.117 PC A03/MF A01

PB89-1 14755

NIST (National Institute of Standards and Technology)
Senal Holdings 1988,
PB89-114755 800.833 PC A11/MF A01

PB89-1 18004

User's Guide for SETKY-GETKY: A Keyed Access System
for the HP1000.
PB89-118004 800,591 PC A03/MF A01

PB89-1 18814

Dependence of the Half Widths of Plasma-Broadened Hy-
drogen Lines on Reduced Mass, Temperature, and Density.

PB89-118814 801,345 Not available NTIS

PB89-1 18822

Spectrum and Energy Levels of Eight-Times Ionized Rubidi-
um (Rb IX).

PB89-1 18822 800,421 Not available NTIS

PB89-1 18830

Transitions of the Type 2s-2p In Oxygenlike Y, Zr, and Nb.
PB89-1 18830 800,422 Not available NTIS

PB89-1 18848

Structural Standards Activities: ACI, ASCE, ASTM, and
NBS.
PB89-1 18848 800.100 Not available NTIS

PB89-1 18855

Modeling Single Arm Electron Scattering and Nucleon Pro-

duction from Nuclei by GeV Electrons.
PB89-118855 801.346 Not available NTIS

PB89-1 18863

Closing the Gap between OSI (Open Systems Interconnec-
tion) Standards and Compatible OSI Products.
PB89-1 18863 800,565 Not available NTIS

PB89- 118871

Halogenated Polymenc Humidity Sensors.
PB89-118871 801,036 Not available NTIS

PB89-1 18889

Surface Acoustic Wave Microsensors Using Diffused Sub-
strstss

PB89-118889 800.423 Not available NTIS

PB89-1 18897

Formation of 8-Hydroxyguanine Moiety in Deoxyribonucleic
Acid on gamma-Irradiation in Aqueous Solution.

PB89-118897 801.102 Not available NTIS

PB89-1 18905

Relative Thermochemical Stabilities and Reactivities of

Benzo(A)pyrene and Selected Isomers.
PB89-1 18905 800.424 Not available NTIS

PB89-118913

DoD (Department of Defense) and NBS (National Bureau of

Standards) Plan Laboratory Accreditation Expenment.
PB89-1 18913 800,793 Not available NTIS

PB89-1 18921

Thermal Expansion of Niobium in the Range 1500-2700 K
by a Transient Interferometnc Technique.

PB89-1 18921 801,039 Not available NTIS

PB89- 118939

Structure of the Reaction Product of 4-hydroxy-2,3-dioxo-4-
phenylbutanoic acid 1 ,4-lactone with o-phenylenediamine.
PB89-1 18939 800.010 Not available NTIS

PB89-1 18947

Rationale Statements.
PB89-1 18947 800.834 Not available NTIS

PB89- 118954

Displacement Errors in Antenna Near-Field Measurements
and Their Effect on the Far Field.

PB89-1 18954 800,629 Not available NTIS

PB89-1 18962

Calculation of Confidence Intervals for High-Voltage Im-
pulse Reconstruction.
PB89-1 18962 800 718 Not available NTIS

PB89-1 18970

Low-Temperature Manganese Contributions to the Elastic

Constants of Face-Centered-Cubic Fe-Cr-NI Stainless Steel.

PB89-1 18970 800,985 Not available NTIS

PB89- 118988

Primary Standards in Activation Analysis.

PB89-1 18988 800188 Not available NTIS

PB89-1 18996

Speciation of Mercury Using Liquid Chromatography with

Detection by Inductively Coupled Plasma Mass Spectrome-
try.

PB89-1 18996 800. 189 Not available NTIS

PB89-1 19002

Advances in Microradiocarbon Dating and the Direct Trac-
ing of Environmental Carbon.
PB89-1 19002 800 190 Not available NTIS

PB89-1 19010

Further Comments on Convection Currents in a Water Cal-

orimeter.

PB89-1 19010 801.103 Not available NTIS

PB89-1 19028

Cation Binding Effect on Imidazole Tautomerlsm.
PB89-119028 800.425 Not available NTIS

PB89- 119036

Doppler-Llmited Spectra of the C-H Bending Overtone of

Fluoroform.

PB89-1 19036 800.426 Not available NTIS

PB89-1 19044

Microwave Spectrum of the CH30H-NH3 Complex.
PB89-1 19044 800.427 Not available NTIS

PB89-1 19051

Al-Mn mu Phase and Its Relation to Quasicrystals.

PB89-119051 801.251 Not available NTIS

PB89- 119069

Diffusion Bonding of Ductile Single Crystals for Strain Free
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Evaluation of Colors for Use on Traffic Control Devices,
PB89-1 27260 800,526 PC A06/MF A01

PB89-127278

Experimental Study of Gusseted Connections for Laterally
Braced Steel Buildings,

PB89-1 27278 800,133 PC A07/MF A01

PB89-127286

Room-Temperature Thermal Conductivity of Fumed-Silica
Insulation for a Standard Reference Material,

PB89-127286 800,555 PC A03/MF A01

PB89-127294

Center for Radiation Research (of the National Institute of
Standards and Technology) Technical Activities for 1 988,
PB89-127294 801.360 PC A12/MF A01

PB89-127302

Summaries of Center for Fire Research (of the National In-

stitute of Standards and Technology) In-House Projects and
Grants, 1988,
PB89-127302 800.556 PC A11/MF A01

PB89-127534

Discrete Thermal Analysis Method (DTAM) for Building
Energy Simulation with DTAM1 Users Manual,
PB89-127534 800,753 PC A05/MF A01

PB89-127542

Survey Sample Design for Microfilm Inspection at the Na-
tional Archives,
PB89-1 27542 800,827 PC A03/MF A01

PB89-1 27559

Study of the Ignition Inhibiting Properties of Compressed Air

Foam,
PB89-127559 800.141 PC A03/MF A01

PB89-127567

XRAYL: A Powder Diffraction Profile Refinement Program,
PB89-1 27567 800,195 PC A03/MF A01

PB89-1 27575

CAD Directed Automated Part Handling User's Reference
Manual,
PB89-127575 800,841 PC A03/MF A01

PB89-127732

Effect of Water on Piloted Ignition of Cellulosic Materials,

PB89-127732 800,557 PC A03/MF A01

PB89-1 28870

NBS (National Bureau of Standards) Real-Time Control
System User's Reference Manual (Version 2.2C).
PB89-128870 800,595 PC A17/MF A01

PB89-128888

NIST (National Institute of Standards and Technology)
Measurement Services: Liquid-ln-Glass Thermometer Cali-

bration Service.

PB89-128888 800,798 PC A07/MF A01

PB89-128946

New Models to Assess Behavioral and Physiological Per-
formance of Animals during Inhalation Exposures.
PB89-128946 801.109 PC A08/MF A01
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NTIS ORDER/REPORT NUMBER INDEX
PB89-135693

PB89-129134

Spectfications, Tolerances, and Other Technical Require-

ments for Weighing and Measuring Devices as Adopted by

the 73rd National Conference on Weights and Measures,

1988 (1989 Edition),

PB89-129134 800.881 PC A11/MF A01

PB89-129142

Statistical Concepts in Metrology-With a Postscript on Sta-

tistical Graphics.

PB89-129142 800,919 PC A04/MF A01

PBS9- 129480

Constructing Delaunay Triangulations for Sets Constrained

by Line Segments.
PB89-129480 801.045 PC A03/MF A01

PB89-129498

Optical Radiation Measurements: High Pressure Sodium
Discharge Lamp Characterization for Use as Standards of

Geometrically Total Luminous Flux.

PB89-1 29498 800,861 PC A04/MF A01

PB89-129506

System Description and Design Architecture for Multiple

Autonomous Undersea Vehicles.

PB89-129506 801,112 PC A07/MF A01

PB89-129514

Computer Science and Technology: Smart Card Technolo-

gy: New Methods for Computer Access Control.

PB89-129514 800.622 PC A04/MF A01

PB89-129522

Techniques for Treating Uncertainty and Risk in the Eco-
nomic Evaluation of Building Investments.

PB89-1 29522 800,003 PC A05/MF A01

PB89-129530

Formation of Lubricating Films at Elevated Temperatures
from the Gas Phase.
PB89-129530 800,913 PC A06/MF A01

PB89-129548

Laser Induced Damage in Optical Materials: 1 986.

PB89-1 29548 801,182 PC A99/MF E04

PB89-1 29555

Technical Digest-Symposium on Optical Fiber Measure-
ments, 1988,
PB89-129555 801,183 PC A10/MF A01

PB89-1 29563

Uniform Laws and Regulations as Adopted by the National

Conference on Weights and Measures (73rd), 1 988.

PB89-1 29563 800.882 PC A09/MF A01

PB89-131254

Journal of Research of the National Bureau of Standards,
Volume 93, Number 5, September-October 1988.
PB89-131254 800.883 PC A04

PB89-131262

Diffraction Imaging (Topography) with Monochromatic Syn-
chrotron Radiation,

PB89-131262 801,264
(Order as PBB9-131254, PC A04)

PB89-131270

Convective Velocity Effects on a Thermistor in Water,
PB89-131270 800,884

(Order as PB89-131254, PC A04)

PB89-131288

Octacalcium Phosphate Solubility Product from 4 to 37 C,
PB89-131288 800.196

(Order as PB89-131254, PC A04)

PB89-131916

Report of Roof Inspection: Partial Delamination of Adhe-
sive-Bonded Seams at an Army Facility,

PB89-131916 800.102 PC A03/MF A01
PB89-1 31924

Friability of Spray-Applied Fireproofing and Thermal Insula-

tions: Laboratory Evaluation of Prototype Test Devices,
PB89-131924 800,127 PC A05/MF A01

PB89-132104

Generation of Standard Electromagnetic Fields in a TEM
(Transverse Electi-omagnetic) Cell.

PB89-132104 800.799 PC A10/MF A01
PB89- 132302

Center for Atomic, Molecular, and Optical Physics Techni-
cal Activities, 1988,
PB89-132302 801.361 PC A22/MF A01

PB89-132310

Research for Electric Energy Systems: An Annual Report
(1987),
PB89-132310 800.722 PC A05/MF A01

PB89-132328

Hazard l-Results of a User Evaluation on the Prototype
Software,
PB89-132328 800.862 PC A03/MF A01

PB89-1 32336

Investigation of a User-Operated Mass Calibration Package,
PB89-132336 800,800 PC A04/MF A01

PB89-132344

Suggested Research Topics for the Construction Engineer-
ing Research Laboratory (CERL) Program, Evaluation of

Roofing Materials Degradation Processes,
PB89-132344 800.128 PC A03/MF A01

PB89-132351

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. Volume 2.1. Continuing Agree-
ments,

PB89-132351 800,613 PC A09/MF A01

PB89-132575

Checking the Net Contents of Packaged Goods.
PB89-132575 800.142 PC A13/MF A01

PB89-132732

Low-AcceleraUng-Voltage SEM (Scanning Electron Micro-

scope) Magnification Standard Prototype.

PB89-1 32732 800.885 Not available NTIS

PB89-132740

Elastic Constants of Polycrystalline Y1Ba2Cu307-x.
PB89-1 32740 801.265 Not available NTIS

PB89-132757

National Bureau of Standards Data Base of Photon Absorp-
tion Cross Sections from 10 eV to 100 GeV.
PB89-132757 801.362 Not available NTIS

PB89-132765

Multi-Zone Contaminant Dispersal Analysis Using an Ele-

ment Assembly Approach.
PB89-1 32765 800,764 Not available NTIS

PB89-1 32773

Optically Linked Electric and Magnetic Reld Sensor for

Poynting Vector Measurements in the Near Field of Radiat-

ing Sources.
PB89-1 32773 800.568 Not available NTIS

PB89-132781

Recent Tunneling Measurements of 90 K Superconductors
at NBS (National Bureau of Standards).

PB89-132781 801,266 Not available NTIS

PB89-132799

Single Crystal HoBa2Cu30x Break Junctions.

PB89-132799 801,267 Not available NTIS

PB89-132807

X-ray Scattering Studies: The Structure and Melting of Pb
on Cu{110) Surfaces.
PB89-1 32807 801.268 Not available NTIS

PB89-132815

Statistical Evaluation of Wavelength-Dispersive Digital Com-
positional Mapping with the Electron Microprobe.
PB89-132815 800.197 Not available NTIS

PB89-132823

Application of Wavelength-Dispersive Digital Compositional
Mapping to High-Temperature Superconductors.
PB89-1 32823 800.948 Not available NTIS

PB89-132831

Gas Flowrate Metrology.
PB89-1 32831 800,243 Not available NTIS

PB89-1 32849

Gas Flow Measurement: Practical Aspects and Research
Results.

PBB9-1 32849 801,367 Not available NTIS

PB89-1 32856

Flowmeter Installation Effects.

PB89-132856 800,817 Not available NTIS

PB89-132864

Estimating the Environment and the Response of Sprinkler

Links in Compartment Fires with Draft Curtains and Fusible

Link-Actuated Ceiling Vents: An Overview.
PB89-1 32864 800,129 Not available NTIS

PB89-132872

State of Fire Research and Safety.

PB89-1 32872 800,558 Not available I^IS

PB89-132880

Collisional Electron Detachment Cross Section Measure-
ments for SF6(1-), SF5(1-) and F(l-) in SF6: Implications

for Interpretations of Existing Ion Transport and Breakdown
Probability Data.

PB89-1 32880 800,723 Not available NTIS

PB89-132898

Stochastic Properties of Negative Corona (Trichel) Pulses
in SF6/02 Mixtures.

PB89-1 32898 800,724 Not available NTIS

PB89-132906

Electrical Fast Transient Tests: Applications and Limita-

tions.

PB89-1 32906 800,729 Not available NTIS
PB89-132914

Active Late-Type Stars.

PBB9-132914

PB89-1 32922

Application of Semiconductor Diode Lasers to Probe Photo-
dissociation Dynamics.
PB89-1 32922 800,255 Not available NTIS

PB89-1 32930

Introduction and Summary for Mechanical Relaxation of Re-

PB89-1 32930 800.809 Not available NTIS
PB89-132948

Multiwavelength Observations of Magnetic Fields and Re-
lated Activity on XI Bootis A.

PB89-1 32948 800.050 Not available NTIS
PB89- 132955

Ultrasonic Measurements of the Elastic Properties of Dental
Materials.

PB89-1 32955 800.065 Not available NTIS
PB89-1 32963

Transient and Residual Stress in Dental Porcelain Fused-to-
Metal Restorations as Affected by the Thermal Expansion
Coefficients of the Alloys.

800.049 Not available NTIS

PB89-132963 800.066 Not available NTIS

PB89-132971

Applications of Microindentation Methods in Tribology Re-
S63 rcti

PB89-132971 801.000 Not available NTIS

PB89-132989

Role of Polymer Toughness in Matrix Dominated Composite
Fracture.

PB89-1 32989 800.969 Not available NTIS

PB89-132997

Implications of Molecular Speciation and Topology of Envi-

ronmental Metals: Uptake Mechanisms and Toxicity of Or-
ganotins.

PB89-1 32997 800,768 Not available NTIS

PB89-133003

Dental Composites: Strengtin Properties via Welbull Statis-

tics.

PB89-1 33003 800,067 Not available NTIS

PB89-133011

Modelling of the Potential at the Tip of a Transgranular
Stress-Corrosion Crack in the Alpha-Brass-Ammonia
System.
PB89-1 33011 801,024 Not available NTIS

PB89-133367

Journal of Research of the National Institute of Standards
and Technology. Volume 93, Number 6, November-Decem-
ber 1988.

PB89-1 33367 801,067 PC A04

PB89-133375

Kinetic Studies Using a Highly Sensitive Microphone Detec-
tor,

PB89-133375 801.363
(Order as PB89-1 33367, PC A04)

PB89-133383

Solvent-Free Injection in Supercritical Fluid Chromatogra-
phy Using Sintered Glass Deposition,

PB89-1 33383 800.198
(Order as PB89-133367, PC A04)

PB89-133391

Enzyme-Enhanced Electrochemical Immunoassay for Phe-
nytoin,

PB89-1 33391 801.068
(Order as PB89-1 33367, PC A04)

PB89-133409

Liposome-Based Flow Injection Immunoassay System,
PB89-1 33409 801.069

(Order as PB89-1 33367, PC A04)

PB89-1 33425

Remeasurement of a Silicon Lattice Period.

PB89-1 33425 800.476 Not available NTIS

PB89-133516

National Conference on Weights and Measures (73rd),

1988,
PB89-133516 800,818 PC A17/MF A01

PB89-133524

Facilities of the National Institute of Standards and Tech-
nology, 1988.
PB89-133524 800,801 PC A03/MF A01

PB89-1 33532

Manipulator Primitive Level Task Decomposition.
PB89-1 33532 800.903 PC A04/MF A01

PB89-133540

Manipulator Servo Level Task Decomposition.
PB89-133540 800.904 PC A03/MF A01

PB89-133557

Computer Science and Technology: Data Administration:

Management and Practice. Proceedings of the First DAMA
(Data Administi-ation Management Association) Symposium.
PB89-133557 800.824 PC A06/MF A01

PB89-133565

NIST (National Institute of Standards and Technology) Re-
search Reports, October 1 988.
PB89-133565 800.819 PC A03/MF A01

PB89-1 33573

Standard Reference Materials: Preparation and Certification

of SRM-2530, Ellipsometric Parameters Delta and Psi and
Derived Thickness and Refractive Index of a Silicon Dioxide
Layer on Silicon.

PB89-1 33573 800.949 PC A03/MF A01

PB89-134209

Electrochemical Technique for Rapidly Evaluating Protec-
tive Coatings on Metals.

PB89-1 34209 800.886 PC A03/MF A01

PB89-135263

Heat Pipe Oven Molecular Beam Source.
PATENT-4 789 779 800.737 Not available NTIS

PB89-135685

Journal of Physical and Chemical Reference Data, Volume
17, Number 3, 1988.
PB89- 135685 800.477 Not available NTIS

PB89-135693

Evaluated Chemical Kinetic Data for the Reactions of

Atomic Oxygen 0((3)P) with Saturated Organic Compounds
in the Gas Phase
PB89-135693 800.478 Not available NTIS
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NTIS ORDER/REPORT NUMBER INDEX

PB89-135701

Rate Constants for Reactions of Inorganic Radicals in

Aqueous Solution.

PB89-135701 800.479 Not avialable NTIS

PB89-135719

Recommended Data on tfie Electron Impact Ionization of

Atoms and Ions: Fluorine to Nickel.

PB89-135719 800,480 Not available NTIS

PB89-135727

Journal of Physical and Chemical Reference Data, Volume
17, 1988, Supplement No. 1. Gas-Phase Ion and Neutral

Thermochemistry.
PB89-135727 800.481 Not available NTIS

PB89-135735

Journal of Physical and Chemical Reference Data, Volume
17, 1988, Supplement No. 4. Atomic Transition Probabilities

Iron through Nickel.

PB89- 135735 800,482 Not available NTIS

PB89- 136295

Interaction of Lighting, Heating and Cooling Systems in

Buildings. Interim Report,
PB89-136295 800,088 PC A08/MF A01

PB89- 136303

Vertical Machining Workstation Systems,
PB89-136303 800,858 PC A04/MF A01

PB89-136311

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,

April to June 1988, with 1988 CEEE Events Calendar,

PB89-136311 800,725 PC A03/lv1F A01

PB89- 136329

Proceedings of the Federal Information Processing Stand-

ards (FIPS) Workshop on Information Resource Dictionary

System (IRDS) Applications,

PB89-136329 800,825 PC A09/MF A01

PB89- 136337

Journal of Physical and Chemical Reference Data. Volume
17, Number 2, 1988.

PB89-136337 800,517 Not available NTIS

PB89- 136345

Electronic Energy Levels of Small Polyatomic Transient

tirtolecules.

PB89-136345 800,483 Not abailable NTIS

PB89-136352

Critical Review of Rate Constants for Reactions of Hydrat-

ed Electrons, Hydrogen Atoms and Hydroxyl Radicals

(.0H/.0(1-)) in Aqueous Solution.

PB89-136352 800,484 Not available NTIS

PB89-1 36360

Chemical Kinetic Data Base for Combustion Chemistry. Part

3. Propane.
PB89-1 36360 800.485 Not available NTIS

PB89-136501

Progress in Force Measurement at NBS (National Bureau
of Standards).

PB89-136501 800,820 Not available NTIS

PB89-136519

Thermodynamic Values in the Vicinity of the Specific

Volume Anomaly for Water.

PB89-136519 800.486 Not available NTIS

PB89- 136527

AMPLE: A Programming Language Environment for Auto-

mated Manufacturing.
PB89-136527 800,859 Not available NTIS

PB89-1 36535

Back-to-Back Accelerometer as a High Frequency Vibration

800,887 Not available NTIS

01,052 Not available NTIS

Standard.
PB89-136535

PB89- 136543

Computational Ontology.

PB89-1 36543

PB89- 136550

Trends in Polymer Development and Analytical Techniques.
PB89-136550 800,507 Not available NTIS

PB89- 136568

Nature of the Glass Transition.

PB89-136568 800,487 Not available NTIS

PB89-1 37533

Methacrylate Oligomers with Pendant Isocyanate Groups as
Tissue Adhesives.
PB89-137533 800,920 Not available NTIS

PB89-137541

Basis for Quality Assurance of Chemical Measurements
and Standards.
PB89-1 37541 800,199 Not available NTIS

PB89-137558

Bright-Field Image Correction Using Various Image-Proc-

essing Tools.

PB89-137558 801,184 Not available NTIS

PB89-1 37566

Central Nervous System as a Low and High Level Control

System.
PB89-137566 801.094 Not available NTIS

PB89-137574

Hierarchical Control of Intelligent Machines Applied to

Space Station Telerobots.

PB89- 137574 " 800.905 Not available NTIS

PBB9-137582

Statistics of Pit Initiation: Analysis of Current Transients

during Passive Film Breakdown.
PB89-137582 800,726 Not available NTIS

PB89-137590

Euclidian Distance Mapping for Shape Characterization of

Alloy Grain Boundaries.

PB89-1 37590 800,488 Not available NTIS

PB89-137608

Languages and Software Parts for Elliptic Boundary-Value
Problems.
PB89-137608 801,046 Not available NTIS

PB89-137616

Checklist for Radioanalytical Quality Assurance.
PB89-137616 800,200 Not available NTIS

PB89- 137624

NBS (National Bureau of Standards) Work on Neutron Res-
onance Radiography.
PB89-137624 800.201 Not available NTIS

PB89- 137632

Retrograde Condensation of Carbon Dioxide: N-Decane
Mixtures on Horizontal Cylinders.

PB89-137632 800,489 Not available NTIS

PB89-137640

NBS (National Bureau of Standards) Research on the Ef-

fects of Pipe Roughness and Flow Conditioners on the Ori-

fice Discharge Coefficient.

PB89-1 37640 800,888 Not available NTIS

PB89- 137657

Ignition Characteristics of Several Alloys for Use in Oxygen
Systems.

PB89-137657 801,040 Not available NTIS

PB89-137665

Coping with Non-Existent National Standards: An NBS (Na-

tional Bureau of Standards) Perspective.

PB89-137665 800.889 Not available NTIS

PB89-1 37673

Evaluation of Relative Humidity Values for Saturated Aque-
ous Salt Solutions Using Osmotic Coefficients between 50
and 100 C.

PB89-137673 800,490 Not available NTIS

PBB9-1 37681

Rating of Mixed Split Residential Air Conditioners.

PB89-1 37681 800.089 Not available NTIS

PB89-1 37699

NBS (National Bureau of Standards) Calibration Procedures
for Horizontal Dipole Antennas (25 to 1000 MHz).
PB89-1 37699 800,630 Not available NTIS

PB89-141089

Smoke Point Height and Fire Properties of Materials.

PB89-141089 800,559 PC A04/MF A01

PB89-141097

Tracer Gas Techniques for Studying Building Air Exchange,
PB89-141097 800,090 PC A03/MF A01

PB89-141105

Accumulation and Fate of Tributyltin Species in Microbial

Biofilms,

PB89-141105 801.001 PC A03/MF A01

PB89-141113

Burning Characteristics of Combat Ship Compartments and
Vertical Fire Spread,
PB89-141113 800.560 PC A03/MF A01

PB89-141121

Directory of Organizations and Standards That Affect the

Movement of Telecommunications Information for Ten Pa-

cific Rim Countries,

PB89-141121 800.573 PC A04/MF A01

PB89-141154

Energy Related Inventions Program: A Joint Program of the

Department of Energy and the National Institute of Stand-

ards and Technology. Status Report October 1988,

PB89-141154 800,754 PC A14/MF A01

PB89-148332

Design and Construction of a State-of-the-Art High Temper-
ature Tribometer.

PB89-148332 800,950 PC A10/MF A01

PB89-148340

High-Temperature Superconductivity: Abstracts of NIST
(National Institute of Standards and Technology) Publica-

tions, 1987-1988.
PB89-148340 800,951 PC A03/t^F A01

PB89-148357

Ceramic Tribology: Methodology and Mechanisms of Alumi-

na Wear.
PB89-148357 800,952 PCA11/MFA01

PB89-1489e5

Vapor Phase Deposition Studies of Phosphate Esters on

Metal and Ceramic Surfaces.

PB89-148985 800,995 PC A08/MF A01

UDR-TR-87-135

Improved Furniture Fire Model within 'FAST' HEMFAST-2.
PB88-192414 800,095 PC A05/MF A01
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APPENDIX A
List of Depository Libraries in the United States

ALABAMA

Alexander City

Alexander City State Junior College Thomas S. Russell Library

(1967)*

Auburn

Auburn University Ralph Brown Draughon Library (1907)

Birmingham

Birmingham Public Library (1895)

Birmingham-Southern College Library (1 932)

Jefferson State Junior College James B. Allen Library (1970)

Miles College C. A. Kirkendoll Learning Resource Center (1980)

Samford University Library (1884)

Enterprise

Enterprise State Junior College Learning Resources Center (1967)

Fayette

Brewer State Junior College Learning Resources Center Library

(1979)

Florence

University of North Alabama Collier Library (1 932)

Gadsden

Gadsden Public Library (1963)

Huntsville

University of Alabama in Huntsville Library (1964)

Jacksonville

Jacksonville State University Houston Cole Library (1929)

Mobile

Mobile Public Library (1963)

Spring Hill College Thomas Byrne Memorial Library (1937)

University of South Alabama Library (1968)

Montgomery

Alabama Public Library Service (1984)

*Year designated.

Alabama Supreme Court and State Law Library (1884)

Auburn University at Montgomery Library (1971) REGIONAL
Air University Library Maxwell Air Force Base (1963)

Normal

Alabama Agricultural and Mechanical University J. F. Drake

Memorial Learning Resources Center (1963)

Troy

Troy State University Library (1963)

Tuscaloosa

University of Alabama Library (1860) REGIONAL
University of Alabama School of Law Library (1967)

Tuskegee

Tuskegee University Hollis Burke Frissell Library (1 907)

ALASKA

Anchorage

Anchorage Law Library (1973)

Anchorage Municipal Libraries Z. J. Loussac Public Library (1978)

University of Alaska at Anchorage Library (1961)

U.S. Department of Interior Alaska Resources Library (1981)

U.S. District Court Library (1983)

Fairbanks

University of Alaska Elmer E. Rasmuson Library (1922)

Juneau

Alaska State Library (1900)

University of Alaska-Juneau Library (1981)

Ketchikan

Ketchikan Community College Library (1970)

AMERICAN SAMOA

Pago Pago

Community College of American Samoa Library (1985)

1



ARIZONA
Conway

Hendrix College Olin C. Bailey Library (1903)

Coolidge

Central Arizona College (1973)

Flagstaff

Northern Arizona University Library (1937)

Glendale

Glendale Public Library (1986)

Holbrook

Northland Pioneer College (1985)

Mesa

Mesa Public Library (1983)

Phoenix

Department of Library Archives, and Public Records (unknown)

REGIONAL
Grand Canyon College Fleming Library (1978)

Phoenix Public Library (1917)

U.S. Court of Appeals 9th Circuit Library (1984)

Prescott

Yavapai College Library (1976)

Tempe

Arizona State University College of Law Library (1977)

Arizona State University Library (1944)

Tucson

Tucson Public Library (1 970)

University of Arizona Library (1907) REGIONAL

Yuma

Yuma City-County Library (1963)

ARKANSAS

Arkadelphia

Ouachita Baptist University Riley Library (1963)

Batesville

Arkansas College Library (1963)

Clarksville

College of the Ozarks Dobson Memorial Library (1925)

Fayettevllle

University of Arkansas Mullins Library (1907)

University of Arkansas School of Law Library (1978)

Little Rock

Arkansas State Library (1978) REGIONAL
Arkansas Supreme Court Library (1 962)

Little Rock Public Library (1953)

University of Arkansas at Little Rock Library (1973)

University of Arkansas at Little Rock, School of Law Library

(1979)

Magnolia

Southern Arkansas University Magale Library (1956)

Monticello

University of Arkansas at Monticello Library (1956)

Pine Bluff

University of Arkansas at Pine Bluff Watson Memorial Library (1976)

Russellville

Arkansas Tech University Tomlinson Library (1925)

Searcy

Harding University Beaumont Memorial Library (1963)

State University

Arkansas State University Dean B. Ellis Library (1913)

Walnut Ridge

Southern Baptist College Felix Goodson Library (1 967)

CALIFORNIA

Anaheim

Anaheim Public Library (1963)

Arcadia

Arcadia Public Library (1975)

Areata

Humboldt State University Library (1963)



Bakersfield

California State College Bakersfiedl Library (1974)

Kern County, Beale Memorial Library (1 943)

Berkeley

University of California General Library (1907)

University of California Law Library (1963)

Carson

California State University Dominguez Hills Educational Resources

Center (1973)

Carson Regional Library (1973)

Chico

California State University Merriam Library (1962)

Claremont

Claremont Colleges' Libraries Honnold Library (1913)

Compton

Compton Public Library (1972)

Culver City

Culver City Library (1966)

Davis

University of California Shields Library (1953)

University of California at Davis Law Library (1972)

Downey

Downey City Library (1963)

Fresno

California State University, Fresno, Henry Madden Library (1962)

Fresno County Free Library (1920)

Fullerton

California State University at Fullerton Library (1 963)

Western State University College of Law Library (1 984)

Garden Grove

Garden Grove Regional Library (1 963)

Gardena

Gardena Public Library (1966)

Hayward

California State University at Hayward Library (1963)

Huntington Park

Huntington Park Library (1970)

inglewood

Inglewood Public Library (1963)

A-

Irvine

University of California at Irvine General Library (1 963)

La Jolla

University of California at San Deigo Central University Library (1963)

Lakewood

Angelo lacoboni Public Library (1 970)

Lancaster

Lancaster Library (1967)

La Verne

University of La Verne College of Law Library (1979)

Long Beach

California State University at Long Beach Library (1 962)

Long Beach Public Library (1933)

Los Angeles

California State University at Los Angeles John F. Kennedy Memorial
Library (1956)

Los Angeles County Law Library (1963)

Los Angeles Public Library (1891)

Loyola Marymount University Charles Von der Ahe Library (1933)

Loyola Law School Law Library (1979)

Occidental College Library (1941)

Southwestern University School of Law Library (1 975)

University of California, University Research Library (1 932)

University of California, Los Angeles Law Library (1 958)

University of Southern California Doheny Memorial Library (1933)

University of Southern California Law Library (1978)

U.S. Court of Appeals 9th Circuit Library (1981)

Whittier College School of Law Library (1978)

Malibu

Pepperdine University Payson Library (1963)

Menio Park

Department of Interior Geological Survey Library (1962)

Montebello

Montebello Regional Library (1 966)

Monterey

U.S. Naval Postgraduate School Dudley Knox Library (1963)

Monterey Park

Bruggemeyer Memorial Library (1964)

Northridge

California State University at Northridge, Oviatt Library (1958)



Norwalk

Norwalk Regional Library (1973)

Oakland

Mills College Library (1966)

Oakland Public Library (1923)

Ontario

Ontario City Library (1 974)

Palm Springs

Palm Springs Public Library (1980)

Pasadena

California Institute of Technology Millikan Memorial Library (1933)

Pasadena Public Library (1 963)

Pleasant Hill

Contra Costa County Library (1964)

Redding

Shasta County Library (1956)

Redlands

University of Redlands Armacost Library (1 933)

Redwood City

Redwood City Public Library (1966)

Reseda

West Valley Regional Branch Library (1966)

Richmond

Richmond Public Library (1943)

Riverside

Riverside City and County Public Library (1947)

University of California at Riverside Library (1963)

Sacramento

California State Library (1895) REGIONAL
California State University at Sacramento Library (1963)

Sacramento County Law Library (1963)

Sacramento Public Library (1 880)

University of the Pacific McGeorge School of Law Library (1978)

San Bernardino

San Bernardino County Law Library (1984)

San Bernardino County Library (1964)

San Diego

San Diego County Law Library (1973)

San Diego County Library (1966)

San Diego Public Library (1895)

San Diego State University Library (1962)

University of San Diego Kratter Law Library (1 967)

San Francisco

Golden Gate University School of Law Library (1 979)

Hastings College of Law Library (1972)

San Francisco Public Library (1 889)

San Francisco State University J. Paul Leonard Library (1955)

Supreme Court of California Library (1979)

U.S. Court of Appeals Ninth Circuit Library (1971)

University of San Francisco Richard A. Gleeson Library (1963)

San Jose

San Jose State University Library (1962)

San Leandro

San Leandro Community Library Center (1 961

)

San Luis Obispo

California Polytechnic State University Robert E. Kennedy Library

(1969)

San Mateo

College of San Mateo Library (1987)

San Rafael

Marin County Free Library (1 975)

Santa Ana

Orange County Law Library (1975)

Santa Ana Public Library (1 959)

Santa Barbara

University of California at Santa Barbara Library (1960)

Santa Clara

University of Santa Clara Orradre Library (1963)

Santa Cruz

University of California at Santa Cruz McHenry Library (1963)

Santa Rosa

Sonoma County Library (1896)

Stanford

Stanford University Libraries (1895)

Stanford University Robert Crown Law Library (1978)

Stockton

Public Library of Stockton and San Joaquin County (1884)
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Thousand Oaks

California Lutheran College Library (1964)

Torrance

Torrance Public Library (1 969)

Turlock

California State University Stanislaus Library (1964)

Vallejo

Solano County Library John F. Kennedy Library (1982)

Valencia

Valencia Regional Library (1972)

Ventura

Ventura County Library Sen/ices Agency (1975)

VIsalla

Tulare County Free Library (1967)

Walnut

Mount San Antonio College Educational Resources Library Center

(1966)

West Covlna

West Covina Regional Library (1966)

Whittier

Whittier College Wardman Library (1 963)

COLORADO

Alamosa

Adams State College Library (1963)

Aurora

Aurora Public Library (1 984)

Boulder

University of Colorado at Boulder Norlin Library (1879) REGIONAL

Colorado Springs

Colorado College Tutt Library (1 880)

University of Colorado at Colorado Springs Library (1974)

U.S. Air Force Academy Library (1956)

Denver

Auraria Library (1978)

Colorado State Library (unknown)

Colorado Supreme Court Library (1978)

Denver Public Library (1884) REGIONAL
Department of the Interior Library (1962)

Regis College Dayton Memorial Library (1915)

U.S. Court of Appeals Tenth Circuit Library (1973)

University of Denver Penrose Library (1909)

University of Denver College of Law Westminster Law Library (1978)

Fort Collins

Colorado State University Libraries (1907)

Golden

Colorado School Mines Arthur Lakes Library (1939)

Grand Junction

Mesa College Lowell Heiny Library (1978)

Mesa County Public Library (1975)

Greeley

University of Northern Colorado James A. Michener Library (1966)

Gunnison

Western State College Leslie J. Savage Library (1932)

La Junta

Otero Junior College Wheeler Library (1963)

Lakewood

Jefferson County Public Library Lakewood Library (1968)

Pueblo

Pueblo Library District (1 893)

University of Southern Colorado Library (1965)

CONNECTICUT

Bridgeport

Bridgeport Public Library (1884)

University of Bridgeport School of Law Library Wahlstrom Library

(1979)

Danbury

Western Connecticut State University Ruth A. Haas Library (1967)

Danlelson

Quinebaug Valley Community College Audrey P. Beck Library (1 975)
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Enfield Wilmington

Enfield Central Library (1967)

Hartford

Connecticut State Library (unknown) REGIONAL
Hartford Public Library (1945)

Trinity College Library (1895)

University of Connecticut School of Law Library (1978)

Middletown

Wesleyan University Olin Library (1906)

Mystic

Mystic Seaport Museum, Inc., G. W. Blunt White Library (1964)

New Britain

Central Connecticut State University Elihu Bunitt Library (1973)

New Haven

Southern Connecticut State University Hilton C. Buley Library (1968)
Yale Law Library (1981)

Yale University Seeley G. Mudd Library (1859)

New London

Connecticut College C. E. Shain Library (1926)

U.S. Coast Guard Academy Library (1939)

Stamford

Ferguson Library (1973)

Storrs

University of Connecticut Homer Babbidge Library (1907)

Waterbury

Post College Traurig Library (1 977)

Silas Bronson Public Library (1869)

West Haven

University of New Haven Peterson Libreiry (1971)

DELAWARE

Dover

Delaware State College William C. Jason Library (1962)

State Law Library in Kent County (unknown)

Georgetown

Delaware Technical and Community College Library (1 968)

Sussex County Law Library (1 976)

Newaric

University of Delaware Library (1 907)

Delaware Law School Library (1976)

New Castle County Law Library (1 974)

DISTRICT OF COLUMBIA

Washington

Administrative Conference of the United States Library (1 972)
Advisory Commission on Intergovernmental Relations Library (1 977)

Americem University Washington College of Law Library (1 983)
Catholic University of America Robert J. White Law Library (1979)

Comptroller of the Currency Library (1 986)

Department of the Army Pentagon Library ANRAL(1 969)

Department of Commerce Library (1 955)

Department of Health and Human Services Library (1 954)

Department of Housing and Urban Development Library (1 969)
Department of the Interior Library Natural Resources Library (1895)

Department of Justice Main Library (1895)

Department of Labor Library (1 976)

Department of the Navy Library (1895)

Department of State Library (1895)

Department of State Law Library (1966)

Department of Transportation Main Library (1 982)

Department of Transportation, U.S. Coast Guard Law Library (1982)

Department of the Treasury Library (1895)

District of Columbia Court of Appeals Library (1981)

District of Columbia Public Library (1943)

Equal Employment Opportunity Commission Library (1 984)

Executive Office of the President, Office of Administration, Library &
Information Service Division (1965)

Federal Deposit Insurance Corporation Library (1972)

Federal Election Commission Law Library (1975)

Federal Energy Regulatory Commission Library (1983)

Federal Labor Relations Authority Law Library (1 982)

Federal Mine Safety & Health Review Commission Library (1 979)

Federal Reserve System Board of Governors Research Library

(1978)

Federal Reserve System Law Library (1 976)

General Accounting Office Technical Library (1 974)

General Services Administration Library (1 975)

Georgetown University Library (1969)

Georgetown University Law Center Fred O. Dennis Law Library

(1978)

George Washington University Melvin Gelman Library (1 983)

George Washington University National Law Center Jacob Bums Law
Ubrary (1978)

Library of Congress Congressional Research Service (1 978)

Library of Congress Serial and Government Publications (1 977)

Merit Systems Protection Board Library (1 979)

National Defense University Library (1 895)

Pension Benefit Guaranty Corporation Legal Dept. Library (1 984)

U.S. Court of Appeals Judges' Library (1 975)

U.S. Court of Appeals for the Federal Circuit Library (1986)

U.S. Information Agency Library (1984)

U.S. Office of Personnel Management Library (1 963)

U.S. Postal Sen/ice Library (1895)

U.S. Senate Ubrary (1979)

U.S. Supreme Court Library (1978)

University of the District of Columbia Library (1 970)

Veterans' Administration Central Office Library (1 967)

FLORIDA

Boca Raton

Florida Atlantic University S. E. Wimberiy Library (1963)
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Clearwater

Clearwater Public Library (1972)

Coral Gables

University of Miami Library Otto G. Richter Library (1939)

Daytona Beach

Volusia County Library Center (1963)

De Land

Stetson University duPont-Ball Library (1887)

Fort Lauderdale

Broward County Main Library (1967)

Nova University, Center for Study of Law/Law Library (1967)

Fort Pierce

Indian River Comunity College Library (1 975)

Gainesville

University of Florida College of Law Library (1 978)
University of Florida Libraries (1907) REGIONAL

Jacksonville

Haydon Burns Public Library (1914)

Jacksonville University Swisher Library (1962)

University of North Florida Thomas G. Carpenter Library (1972)

Lakeland

Lakeland Public Library (1928)

Leesburg

Lake-Sumter Community College Library (1963)

Melbourne

Florida Institute of Technology Library (1963)

Miami

Florida International University Library Tamiami Campus (1970)
Miami-Dade Public Library (1952)

North Miami

Florida International University North Miami Campus Library (1977)

Opa Locka

St. Thomas University Library (1977)

Orlando

University of Central Florida Library (1966)

Palatka

Saint Johns River Community College Library (1 963)

Panama City

Bay County Public Library (1983)

Pensacola

University of West Florida John C. Pace Library (1966)

Port Charlotte

Charlotte County Library System (1 973)

Saint Petersburg

Saint Petersburg Public Library (1965)

Stetson University College of Law Charies A. Dana Library (1975)

Sarasota

Selby Public Library (1970)

Tallahassee

Florida Agricultural and Mechanical University Coleman Memorial

Library (1936)

Florida State University College of Law Library (1 978)
Florida State University Strozier Library (1941)

Florida Supreme Court Library (1974)

State Library of Florida (1929)

Tampa

Tampa-Hillsborough County Public Library (1 965)
University of South Florida Library (1962)

University of Tampa Meri Kelce Library (1 953)

Winter Park

Rollins College Olin Library (1909)

GEORGIA

Albany

Dougherty County Public Library (1 964)

Americus

Georgia Southwestern College James Eari Carter Library (1 966)

Athens

University of Georgia Libraries (1970) REGIONAL
University of Georgia School of Law Library (1 979)
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Atlanta

Atlanta-Fulton Public Library (1880)

Atlanta University Center Robert W. Woodruff Library (1962)

Emory University School of Law Library (1968)

Emory University Woodruff Library (1928)

Georgia Institute of Technology Price Gilbert Memorial Library (1963)

Georgia State Library (unknown)

Georgia State University William Russell Pullen Library (1970)

Georgia State University College of Law Library (1983)

U.S. Court of Appeals 11th Circuit Library (1980)

Augusta

Augusta College Reese Library (1962)

Medical College of Georgia Library (1986)

Brunswick

Brunswick-Glynn County Regional Library (1965)

Carrollton

West Georgia College Irvine Sullivan Ingram Library (1962)

Columbus

Columbus College Simon Schwob Memorial Library (1975)

Dahlonega

North Georgia College Stewart Library (1939)

Dalton

Dalton Junior College Library (1978)

Macon

Mercer University Stetson Memorial Library (1964)

Mercer University Walter F. George School of Law Library (1978)

Marietta

Kennesaw College Library (1968)

Milledgeville

Georgia College Ina Dillard Russell Library (1950)

Mount Berry

Berry College Memorial Library (1970)

Savannah

Chatham-Effingham Liberty Regional Library (1857)

Statesboro

Georgia Southern College Zoah S. Henderson Library (1939)

Valdosta

Valdosta State College Library (1956)

GUAM

Agana

NIeves M. Flores Memorial Library (1962)

Mangilao

University of Guam Robert F. Kennedy Memorial Library (1978)

HAWAII

Hilo

University of Hawaii at Hilo Edwin H. MookinI Library (1962)

Honolulu

Hawaii Medical Library Incorporated (1968)

Hawaii State Library (1929)

Municipal Reference & Records Center (1 965)
Supreme Court Law Library (1 973)

University of Hawaii Hamilton Library (1907) REGIONAL
University of Hawaii William S. Richardson School of Law Library

(1978)

Laie

Brigham Young University Hawaii Campus, Joseph F. Smith Library

(1964)

Lihue

Kauai Regional Library (1 967)

Pearl City

Leeward Community College Library (1967)

Wailuku

Maui Public Library (1962)

IDAHO

Boise

Boise Public Library and Information Center (1929)

Boise State University Library (1 966)

Idaho State Law Library (unknown)

Idaho State Library (1971)

Caldwell

College of Idaho Terteling Library (1930)

Moscow

University of Idaho College of Law Library (1978)

University of Idaho Library (1907) REGIONAL
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Nampa

Northwest Nazarene College John E. Riley Library (1984)

Pocatello

Idaho State University Eli Oboler Library (1908)

Rexburg

Ricks College Davis O. McKay Learning Resources Center (1946)

Twin Falls

College of Southern Idaho Library (1970)

ILLINOIS

Bloomington

Illinois Wesleyan University Sheean Library (1964)

Carbondale

Southern Illinois University at Carbondale Morris Library (1932)

Southern Illinois University School of Law Library (1978)

Carllnvllle

Blackburn College Lumpkin Library (1954)

Carterville

Shawnee Library System (1971)

Champaign

University of Illinois Law Library (1965)

Charleston

Eastern Illinois University Booth Library (1962)

Chicago

Chicago Public Library (1876)

Chicago State University Paul and Emily Douglas Library (1954)

DePaul University Law Library (1979)

Field Museum of Natural History Library (1 963)
Illinois Institute of Technology Chicago-Kent College of Law Library

(1978)

Illinois Institute of Technology Paul V. Galvin Library (1982)
John Marshall Law School Library (1981)

Loyola University of Chicago E. M. Cudahy Memorial Library (1966)
Loyola University School of Law Library (1979)

Northeastern Illinois University Library (1961)
Northwestern University School of Law Library (1978)
University of Chicago Law Library (1964)
University of Chicago Library (1897)

University of Illinois at Chicago Library (1957)
William J. Campbell Library of the U.S. Courts (1979)

Decatur

Decatur Public Library (1954)

De Kalb

Northern Illinois University Founders' Memorial Library (1960)

Northern Illinois University College of Law Library (1978)

Des Plaines

Oakton Community College Library (1976)

Edwardsville

Southern Illinois University Lovejoy Memorial Library (1959)

Elsah

Principia College Marshall Brooks Library (1 957)

Evanston

Northwestern University Library (1876)

Freeport

Freeport Public Library (1 905)

Galesburg

Galesburg Public Library (1 896)

Jacksonville

MacMurray College Henry Pfeiffer Library (1929)

Kankakee

Olivet Nazarene College Benner Library and Learning Resource Center

(1946)

Lake Forest

Lake Forest College Donnelley Library (1962)

Lebanon

McKendree College Holman Library (1 968)

Lisle

Illinois Benedictine College Theodore F. Lownik Library (1911)

Macomb

Western Illinois University Government Publications & Legal Reference

Library (1962)

Moline

Black Hawk College Learning Resources Center (1970)

Monmouth

Monmouth College Hewes Library (1860)

Mount Carmel

Wabash Valley College Bauer Media Center (1975)
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Mount Prospect

Mount Prospect Public Library (1977)

Normal

Illinois State University Milner Library (1877)

Oak Park

Oak Park Public Library (1963)

Oglesby

Illinois Valley Community College Jacobs Memorial Library (1976)

Palos Hills

Moraine Valley Community College Learning Resources Center (1 972)

Peoria

Bradley University Cullom-Davis Library (1963)

Peoria Public Library (1683)

River Forest

Rosary College Library Rebecca Crown Library (1966)

Rockford

Rockford Public Library (1895)

Romeoville

Lewis University Library (1952)

Springfield

Illinois State Library (unknown) REGIONAL

Streamwood

Poplar Creek Public Library (1980)

University Park

Governors' State University Library (1974)

Urbana

University of Illinois Documents Library (1907)

Wheaton

Wheaton College Buswell Memorial Library (1964)

Woodstock

Woodstock Public Library (1963)

INDIANA

Anderson

Anderson College Charles E. Wilson Library (1959)

Anderson Public Library (1983)

Bloomington

Indiana University Library (1881)

Indiana University Law Library (1978)

Crawfordsville

Wabash College Lilly Library (1906)

Evansville

Evansville and Vanderburgh County Public Library (1 928)
University of Southern Indiana Library (1969)

Fort Wayne

Allen County Public Library (1896)

University of Southern Indiana Library (1969)

Franklin

Franklin College Library (1976)

Gary

Gary Public Library (1943)

Indiana University Northwest Library (1966)

Greencastle

De Pauw University Roy O. West Library (1879)

Hammond

Hammond Public Library (1964)

Hanover

Hanover College Duggan Library (1892)

Huntington

Huntington College Loew Alumni Library (1964)

Indianapolis

Butler University Irwin Library (1965)

Indianapolis-Marion County Public Library (1906)

Indiana State Library (unknown) REGIONAL
Indiana Supreme Court Law Library (1975)

Indiana University School of Law Library (1967)

Indiana University-Purdue University Library (1979)

Kokomo

Indiana University at Kokmomo Learning Resource Center (1 969)

Muncie

Ball State University Alexander M. Bracken Library (1 959)

Muncie Public Library (1906)

New Albany

Indiana University Southeast Library (1965)
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Notre Dame

Notre Dame Law School Library (1985)

University of Notre Dame Memorial Library (1883)

Rensselaer

Saint Joseph's College Library (1964)

Richmond

Earlham College Lilly Library (1964)

Morrison-Reeves Library (1 906)

South Bend

Indiana University at South Bend Library (1965)

Terre Haute

Indiana State University Cunningham Memorial Library (1906)

Valparaiso

Valparaiso University Moellering Memorial Library (1930)

Valparaiso University Law Library (1978)

West Lafayette

Purdue University Libraries (1907)

IOWA

Ames

Iowa State University Library (1907)

Cedar Falls

University of Northern Iowa Library (1 946)

Cedar Rapids

Cedar Rapids Public Library (1 986)

Council Bluffs

Free Public Library (1885)

Iowa Western Community College Herbert Hoover Library (1972)

Davenport

Davenport Public Library (1 973)

Des Moines

Drake University Cowles Library (1966)

Drake University Law Library (1972)
Public Library of Des Moines (1888)
State Library of Iowa (unknown)

Dubuque

Carnegie-Stout Public Library (unknown)
Loras College Wahlert Memorial Library (1967)

Fayette

Upper Iowa University Henderson-Wilder Library (1974)

Grinnell

Grinnell College Burling Library (1874)

Iowa City

University of Iowa College of Law Law Library (1968)

University of Iowa Libraries (1884) REGIONAL

Lamoni

Gracelend College Frederick Madison Smith Library (1927)

Mason City

North Iowa Area Community College Library (1976)

Mount Vernon

Cornell College Russell D. Cole Library (1896)

Orange City

Northwestern College Ramaker Library (1970)

Sioux City

Sioux City Public Library (1894)

KANSAS

Atchison

Benedictine College Library (1965)

Baldwin City

Baker University Collins Library (1908)

Colby

Colby Community College H. F. Davis Memorial Library (1968)

Emporia

Emporia State University William Allen White Library (1909)

Hays

Fort Hays State University Forsyth Library (1926)

Hutchinson

Hutchinson Public Library (1963)

Lawrence

University of Kansas Law Library (1971)

University of Kansas Spencer Research Library (1869) REGIONAL



Manhattan

Kansas State University Farrell Library (1907)

Pittsburg

Pittsburg State University Leonard H. Axe Library (1952)

Salina

Kansas Wesleyan University Memorial Library (1930)

Shawnee Mission

Johnson County Library (1979)

Topel<a

Kansas State Historical Society Library (1877)

Kansas State Library (unknown)

Kansas Supreme Court Law Library (1 975)

Washburn University of Topeka Law Library (1971)

Wichita

Wichita State University Ablah Library (1901)

Lexington

University of Kentucky Law Library (1968)

University of Kentucky Libraries (1907) REGIONAL

Louisville

Louisville Free Public Library (1904)

University of Louisville Ekstrom Library (1925)

University of Louisville Law Library (1 975)

Morehead

Morehead State University Camden-Carroll Library (1955)

Murray

Murray State University Waterfield Library (1924)

Owensboro

Kentucky-Wesleyan College Library Learning Center (1966)

Richmond

Eastern Kentucky University John Grant Crabbe Library (1966)

KENTUCKY

Ashland

Boyd County Public Library (1946)

Barbourville

Union College Abigail E. Weeks Memorial Library (1958)

Bowling Green

Western Kentucky University Helm-Cravens Library (1934)

Crestview Hills

Thomas More College Library (1970)

Danville

Centre College Grace Doherty Library (1884)

Frankfort

Kentucky Department of Libraries and Archives (1967)

Kentucky State Law Library (unknown)
Kentucky State University Blazer Library (1972)

Highland Heights

Northern Kentucky University W. Frank Steely Library (1973)

LOUISIANA

Baton Rouge

Louisiana State Library (1976)

Louisiana State University Middleton Library (1907) REGIONAL
Louisiana State University Paul M. Hebert Law Center Library (1929)

Southern University Law School Library (1 979)

Southern University Library (1952)

Eunice

Louisiana State University at Eunice LeDoux Library (1969)

Hammond

Southeastern Loulsana University Sims Memorial Library (1966)

Lafayette

University of Southwestern Louisiana Library (1938)

Lake Charles

McNeese State University Lether E. Frazar Memorial Library (1941)

Monroe

Northeast Louisiana University Sandel Library (1963)

Natchitoches

Northwestern State Univewrsity of Louisiana Watson Memorial Library

(1887)
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New Orleans Presque Isle

Law Library of Louisiana (unknown)

Loyola University Library (1942)

Loyola University Law Library (1978)

New Orleans Public Library (1883)

Our Lady of Holy Cross College Library (1968)

Southern University in New Orleans Leonard S. Washington Memorial

Library (1962)

Tulane University Law Library (1976)

Tulane University Howard-Tilton Memorial Library (1942)

U.S. Court of Appeals Fifth Circuit Library (1973)

University of New Orleans Earl K. Long Library (1963)

Pineville

Louisiana College Richard W. Norton Memorial Library (1969)

Ruston

Louisiana Technical University Prescott Memorial Library (1896)

REGIONAL

Shreveport

Louisiana State University at Shreveport Library (1967)

Shreve Memorial Library (1923)

Thibodaux

Nicholls State University Ellender Memorial Library (1962)

MAINE

Augusta

Maine Law and Legislative Reference Library (1973)

Maine State Library (unknown)

Bangor

Bangor Public Library (1884)

Brunswick

Bowdoin College Library (1884)

Castlne

Maine Maritime Academy Nutting Memorial Library (1969)

Lewlston

Bates College George and Helen Ladd Library (1883)

Orono

University of Maine Raymond H. Fogler Library (1907) REGIONAL

Portland

Portland Public Library (1884)

University of Maine School of Law Garbrect Law Library (1964)

University of Maine at Presque Isle Library Learning Resources Center

(1979)

Sanford

Louis B. Goodall Memorial Library (1 984)

Waterville

Colby College Miller Library (1884)

MARYLAND

Annapolis

Maryland State Law Library (unknown)

U.S. Naval Academy Nimitz Library (1895)

Baltimore

Enoch Pratt Free Library (1887)

Johns Hopkins University Milton S. Eisenhower Library (1882)

Morgan State University Soper Library (1940)

University of Baltimore Langsdale Library (1973)

University of Baltimore Law Library (1980)

University of Maryland School of Law Marshall Law Library (1969)

U.S. Court of Appeals 4th Circuit Library (1982)

Bel Air

Harford Community College Library (1967)

Beltsville

Department of Agriculture National Agricultural Library (1 895)

Bethesda

Department of Health and Human Services National Library of

Medicine (1978)

Uniformed Services University of Health Sciences Learning Resource
Center (1983)

Catonsville

University of Maryland Baltimore County Albin O. Kuhn Library &
Gallery (1971)

Chestertown

Washington College Clifton M. Miller Library (1891)

College Park

University of Maryland McKeldin Library (1925) REGIONAL

Cumberland

Allegany Community College Library (1974)
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Frostburg

Frostburg State College Library (1967)

Patuxent River

Patuxent River Central Library (1968)

Rockville

Montgomery County Department of Public Libraries (1951)

Salisbury

Salisbury State College Blackwell Library (1965)

Towson

Goucher College Julia Rogers Library (1 966)
Towson State University Cook Library (1 979)

Westminster

Western Maryland College Hoover Library (1886)

MASSACHUSETTS

Amherst

Amherst College Library (1884)

University of Massachusetts University Library (1907)

Boston

Boston Athenaeum Library (unknown)
Boston Public Ubrary (1859) REGIONAL
Boston University School of Law Pappas Law Library (1 979)
Northeastern University Dodge Library (1962)

State Library of Massachusetts (unknown)
Suffolk University Law Library (1979)

Supreme Judicial Court Social Law Ubrary (1 979)

U.S. Court of Appeals First Circuit Library (1978)

Brookiine

Public Library of Brookiine (1925)

Cambridge

Harvard College Library (1860)

Harvard Law School Library (1981)

Massachusetts Institute of Technology Library (1 946)

Chicopee

College of Our Lady of the Elms Alumnae Library (1969)

Lowell

University of Lowell Alumnl-Lydon Library (1 952)

Medford

Tufts University Wessel Library (1899)

Milton

Curry College Levin Library (1 972)

New Bedford

New Bedford Free Public Library (1858)

Newton

Boston College Thomas P. O'Neill Jr. Library (1963)

Newton Centre

Boston College Law School Library (1 979)

North Dartmouth

Southeastern Massachusetts University Library (1965)

North Easton

Stonehlll College Cushlng-Martin Library (1962)

Springfield

Springfield City Ubrary (1966)

Western New England College Law Library (1978)

Waltham

Brandeis University Library (1965)

Waltham Public Ubrary (1982)

Wellesley

Wellesley College Library (1943)

Wenham

Gordon College Winn Ubrary (1963)

Williamstown

William College Library (unknown)

Worcester

American Antiquarian Society Ubrary (1814)

University of Massachusetts Medical Center Lamar Soutter Library

(1972)

Worcester Public Library (1859)

MICHIGAN

Lynn

Lynn Public Ubrary (1963)

Albion

Albion College Stockwell Memorial Library (1 966)
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Allendale

Grand Valley State College Zumberge Library (1963)

Alma

Alma College Library (1963)

Ann Arbor

University of Michigan Harlan Hatcher Graduate Library (1884)

University of Michigan Law Library (1978)

Benton Harbor

Benton Harbor Public Library (1907)

Bloomfield Hills

Cranbrook Institute of Science Library (1940)

Dearborn

Henry Ford Centennial Library (1969)

Henry Ford Community College Library (1957)

Detroit

Detroit College of Law Library (1979)

Detroit Public Library (1868) REGIONAL
Marygrove College Library (1965)

Mercy College of Detroit Library (1965)

University of Detroit Library (1884)

University of Detroit School of Law Library (1978)

Wayne State University G. Flint Purdy Library (1937)

Wayne State University Arthur Neef Law Library (1971)

Dowagiac

Southwestern Michigan College Matthews Library (1971)

East Lansing

Michigan State University Documents Library (1907)

Farmington Hills

Oakland Community College Martin L. King Learning Resources Center

(1968)

Flint

Flint Public Library (1967)

University of Michigan-Flint Library (1977)

Grand Rapids

Calvin College & Seminary Library (1967)

Grand Rapids Public Library (1876)

Houghton

Michigan Technological University Library (1 876)

Jackson

Jackson District Library (1965)

Kalamazoo

Kalamazoo Public Library (1907)

Western Michigan University Dwight B. Waldo Library (1963)

Lansing

Library of Michigan (unknown) REGIONAL
Thomas M. Cooley Law School Library (1978)

Livonia

Schoolcraft College Library (1962)

Madison Heights

Madison Heights Public Library (1982)

Marquette

Northern Michigan University Olson Library (1963)

Monroe

Monroe County Library System (1974)

Mount Clemens

Macomb County Library (1968)

Mount Pleasant

Central Michigan University Library (1958)

Muskegon

Hackley Public Library (1894)

Olivet

Olivet College Library (1974)

Petoskey

North Central Michigan College Library (1962)

Port Huron

Saint Clair County Library (1876)

Rochester

Oakland University Kresge Library (1964)

Royal Oak

Royal Oak Public Library (1984)

Saginaw

Hoyt Public Library (1890)

Sault Ste. Marie

Lake Superior State College Kenneth Shouldice Library (1982)
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Traverse City

Northwestern Michigan College Mark Osterlin Library (1964)

Marshall

Southwest State University Library (1986)

University Center

Delta College Learning Resources Center (1963)

Warren

Warren Public Library Arthur J. Miller Branch (1973)

Wayne

Wayne Oakland Library Federation (1957)

Ypsilanti

Eastern Michigan University Library (1965)

MICRONESIA

Community College of Micronesia Library (1982)

MINNESOTA

Bemidji

Bemidji State University A.C. Clark Library (1963)

Blaine

Anoka County Library (1971)

Collegeville

Saint John's University Alcuin Library (1954)

Cottage Grove

Washington County Library-Park Grove (1983)

Duluth

Duluth Public Library (1909)

University of Minnesota Duluth Library (1984)

Eagan

Dakota County Eagan Library (1983)

Edina

Southdale-Hennepln Area Library (1971)

Mankato

Mankato State University Library (1962)

Minneapolis

Minneapolis Public Library (1893)

University of Minnesota Law School Library (1978)

University of Minnesota Wilson Library (1907) REGIONAL

Moorhead

Moorhead State University Livingston Lord Library (1956)

Morris

University of Minnesota, Morris, Rodney A. Briggs Library (1963)

Northfield

Carleton College Library (1930)

Saint Olaf College Rolvaag Memorial Library (1930)

Saint Cloud

Saint Cloud State University Learning Rescources Center (1962)

Saint Paul

Hamline University School of Law Library (1978)

Minnesota Historical Society Library (1867)

Minnesota State Law Library (unknown)

Saint Paul Public Library (1914)

University of Minnesota Saint Paul Campus Library (1974)

William Mitchell College of Law Library (1979)

Saint Peter

Gustavus Adolphus College Library (1941)

Winona

Winona State University Maxwell Library (1969)

MISSISSIPPI

Cleveland

Delta State University W. B. Roberts Library (1975)

Columbus

Mississippi University for Women John Clayton Fant Memorial Library

(1929)

Hattiesburg

University of Southern Mississippi Joseph A. Cook Memorial Library

(1935)
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Jackson Kansas City

Jackson State University Henry Thomas Sampson Library (1968)

Millsaps College Millsaps-Wilson Library (1963)

Mississippi College School of Law Library (1977)

Mississippi Library Commission (1947)

Mississippi State Law Library (unknown)

Lorman

Alcorn State University Library (1970)

Mississippi State

Mississippi State University Mitchell Memorial Library (1907)

Pascagoula

Jackson-George Regional Library (1 985)

University

University of Mississippi J. D. Williams Library (1883) REGIONAL
University of Mississippi James O. Eastland Law Library (1967)

MISSOURI

Cape Girardeau

Southeast Missouri State University Kent Library (1916)

Columbia

University of Missouri at Columbia Library (1862) REGIONAL
University of Missouri-Columbia Law Library (1978)

Fayette

Central Methodist College George M. Smiley Memorial Library (1962)

Fulton

Westminster College Reeves Library (1875)

Hilisboro

Jefferson College Library (1984)

Jefferson City

Lincoln University Inman E. Page Library (1944)

Missouri State Library (1963)

Missouri Supreme Court Library (unknown)

Joplln

Missouri Southern State College Library (1966)

A

Kansas City Missouri Public Library (1881)

Rockhurst College Greenlease Library (1917)

University of Missouri at Kansas City General Library (1938)

University of Missouri-Kansas City Leon E. Bloch Law Library (1978)

KIrksvllle

Northeast Missouri State University Pickler Memorial Library (1966)

Liberty

William Jewell College Charles F. Curry Library (1 900)

Maryville

Northwest Missouri State University B. D. Owens Library (1982)

Rolla

University of Missouri-Rolla Curtis Laws Wilson Library (1907)

Saint Charles

Lindenwood College Margaret Leggat Butler Library (1973)

Saint Joseph

Saint Joseph Public Library (1891)

Saint Louis

Marysville College Library (1976)

Saint Louis County Library (1970)

Saint Louis Public Libary (1866)

Saint Louis University Law Library (1967)

Saint Louis University Pius XII Memorial Library (1866)

U.S. Court of Appeals Eighth Circuit Library (1972)

University of Missouri at Saint Louis Thomas Jefferson Library (1966)

Washington University John M. Olin Library (1906)

Washington University Law Library (1978)

Springfield

Drury College, Walker Library (1874)

Southwest Missouri State University Library (1963)

Warrensburg

Central Missouri State University Ward Edwards Library (1914)

MONTANA

Billings

Eastern Montana College Library (1958)

Bozeman

Montana State University Renne Library (1907)
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Butte

Montana College of Mineral Science and Technology Library (1901)
NEVADA

Havre

Northern Montana College Vande Bogart Library (1980)

Helena

Carroll College Library (1974)

Montana State Library (1 966)

State Law Library of Montana (1977)

Missoula

University of Montana Maurene & Mike Mansfield Library (1909)

REGIONAL

NEBRASKA

Blair

Dana College Dana-LIFE Library (1924)

Crete

Doane College Perkins Library (1 944)

Fremont

Midland Lutheran College Luther Library (1 924)

Kearney

Kearney State College Calvin T. Ryan Library (1962)

Lincoln

Nebraska Library Commission (1972)

Nebraska State Library (unknown)

University of Nebraska-Lincoln College of Law Library (1981)

University of Nebraska-Lincoln D. L. Love Memorial Library (1907)

REGIONAL

Omaha

Creighton University Reinert/Alumni Library (1964)

Creighton University School of Law Library (1979)

Omaha Public Library W. Dale Clark Library (1880)

University of Nebraska at Omaha University Library (1939)

Scottsbluff

Scottsbluff Public Library (1925)

Carson City

Nevada State Library (unknown)

Nevada Supreme Court Library (1973)

Las Vegas

Las Vegas-Clark County Library (1974)

University of Nevada at Las Vegas James Dickinson Library (1 959)

Reno

National Judicial College Law Library (1979)

Nevada Historical Society Library (1974)

University of Nevada-Reno Library (1907) REGIONAL
Washoe County Library (1 980)

NEW HAMPSHIRE

Concord

Franklin Pierce Law Center Library (1 973)

New Hampshire State Library (unknown)

Durham

University of New Hampshire Library (1 907)

Hanover

Dartmouth College Library (1884)

Henniker

New England College Danforth Library (1 966)

Manchester

Manchester City Library (1884)

New Hampshire College H. A. B. Shapiro Memorial Library (1976)

Saint Anselm College Geisel Library (1963)

Nashua

Nashua Public Library (1971)

NEW JERSEY

Bayonne

Bayonne Free Public Library (1909)

Wayne

Wayne State College U.S. Conn Library (1970)

Bloomfield

Bloomfield Public Library (1965)
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Bridgeton

Cumberland County Library (1966)

Camden

Rutgers University Camden Library (1966)

Rutgers University Scliool of Law Library (1979)

Convent Station

College of Saint Elizabeth Mahoney Library (1 938)

East Brunswick

East Brunswick Public Library (1977)

East Orange

East Orange Public Library (1966)

Elizabetli

Free Public Library of Elizabeth (1895)

Glassboro

Glassboro State College Savitz Learning Resource Center (1 963)

Hacl(ensacl(

Johnson Free Public Library (1966)

Irvington

Irvington Public Library (1966)

Jersey City

Jersey City Public Library (1879)

Jersey City State College Forrest A. Irwin Library (1963)

Lawrenceville

Rider College Franklin F. Moore Library (1975)

Madison

Drew University Library (1939)

IMahwah

Ramapo College Library (1971)

Mount Holly

Burlington County Library (1966)

New Brunswicl<

New Brunswick Free Public Library (1908)
Rutgers University Alexander Library (1907)

Newark

Newark Public Library (1906) REGIONAL
Rutgers-The State University of New Jersey John Cotton Dana Library

(1966)

Rutgers University Law School, Ackerson Law Library (1979)

Seton Hall University Law Library (1979)

Newton

Sussex County Library (1 986)

Passaic

Passaic Public Library (1 964)

Phillipsburg

Phillipsburg Free Public Library (1976)

Plainfield

Plainfield Public Library (1971)

Pomona

Stockton State College Library (1972)

Princeton

Princeton University Library (1884)

Randolph

County College of Morris Sherman H. Masten Learning Resource
Center (1975)

Rutherford

Fairleigh Dickinson University Messier Library (1953)

Shrewsbury

Monmouth County Library (1 968)

South Orange

Seton Hall University McLaughlin Library (1947)

Teaneck

Fairleigh Dickinson University Weiner Library (1963)

Toms River

Ocean County College Learning Resources Center (1966)

Trenton
New Jersey State Library (unknown)

Trenton Free Public Library (1902)

Union

Kean College of New Jersey Nancy Thompson Library (1971)
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Upper Montclair

Montclair State College Harry A. Sprague Library (1967)

Auburn

Seymour Library (1972)

Wayne

Wayne Public Library (1972)

West Long Branch

Monmouth College Guggenheim Memorial Library (1963)

Woodbridge

Woodbridge Public Library (1965)

NEW MEXICO

Albuquerque

University of New Mexico Medical Center Library (1973)

University of New Mexico School of Law Library (1973)

University of New Mexico General Library (1896) REGIONAL

Hobbs

New Mexico Junior College Pannell Library (1969)

Las Cruces

New Mexico State University Library (1907)

Las Vegas

New Mexico Highlands University Donnelly Library (1913)

Portales

Eastern New Mexico University Golden Library (1962)

Santa Fe

New Mexico State Library (1960) REGIONAL
New Mexico Supreme Court Law Library (unknown)

Silver City

Western New Mexico University Miller Library (1 972)

Socorro

New Mexico Institute of Mining & Technology Martin Speare Memorial

Library (1984)

NEW YORK

Binghamton

State University New York at Binghamton Glenn G. Bartle Library

(1962)

Brockport

State University of New York at Brockport Drake Memorial Library

(1967)

Bronx

Fordham University Library (1937)

Herbert H. Lehman College Library (1967)

New York Public Library (1973)

State University of New York Maritime College Stephen B. Luce Library

(1947)

Bronxville

Sarah Lawrence College Esther Raushenbush Library (1969)

Brooklyn

Brooklyn College Library (1936)

Brooklyn Law School Library (1974)

Brooklyn Public Library (1908)

Brooklyn Public Library Business Library (1984)

Pratt Institute Library (1891)

State University of New York Downstate Medical Center Library (1958)

Buffalo

Buffalo and Erie County Public Library (1895)

State University of New York at Buffalo Charles B. Sears Law Library

(1978)

State University of New York at Buffalo Lockwood Memorial Library

(1963)

Canton

Saint Lawrence University Owen D. Young Library (1920)

Corning

Corning Community College Arthur A. Houghton Jr. Library (1963)

Cortland

State University of New York College at Cortland Memorial Library

(1964)

Delhi

State University Agricultural and Technical College Library (1970)

Albany

Albany Law School Library (1979) East Isllp

New York State Library (unknown ) REGIONAL
State University of New York at Albany University Library (1964) East Islip Public Library (1973)
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Elmira

Elmira College Gannett Tripp Learning Center (1956)

Farmingdale

State University of New York at Farmingdale Greenley Library (1917)

Flushing

CUNY Law School at Queens College CUNY Law Library (1983)

Queens College Paul Klapper Library (1939)

Garden City

Adelphi University Swirbul Library (1966)

Geneseo

State University of New York at Geneseo Milne Library (1967)

Greenvale

Long Island University B. Davis Schwartz Memorial Library (1964)

Hamilton

Colgate University, Everett Needham Case Library (1902)

Hempstead

Hofstra University Library (1964)

Hofstra University School of Law Library (1979)

Huntington

Touro College School of Law Library (1 985)

Ithaca

Cornell University Library (1907)

Cornell Law Library (1978)

New York State College of Agriculture and Human Ecology Albert R.

Mann Library (1943)

Jamaica

Queens Borough Public Library (1926)

Saint John's University Library (1956)

Saint John's University School of Law Library (1978)

Kings Point

U.S. Merchant Marine Academy Schuyler Otis Bland Library (1962)

Long Island City

Fiorello H. LaGuardia Community College Library (1981)

Middletown
Thrall Library (1986)

Mount Vernon

Mount Vernon Public Library (1962)

New Paltz

state University College at New Paltz Sojourner Truth Library (1965)

New York City

City College of City University of New York Library (1884)

College of Insurance Library (1 965)

Columbia University Libraries (1882)

Columbia University School of Law Library (1981)

Cooper Union for the Advancement of Science and Arts Library (1930)

Medical Library Center of New York (1976)

New York Law Institute Library (1909)

New York Law School Library (1 979)

New York Public Library Astor Branch (1907)

New York Public Library Lenox Branch (1884)

New York University Law Library (1974)

New York University Elmer Holmes Bobst Library (1967)

U.S. Court of Appeals Second Circuit Library (1976)

Yeshiva University Chutick Law Library Cardozo School of Law (1979)

Yeshiva University Pollack Library (1979)

Newburgh

Newburgh Free Library (1 909)

Niagara Falls

Niagara Falls Public Library (1976)

Oakdale

Dowling College Library (1 965)

Oneonta

State University College at Onenonta James M. Miline Library (1966)

Oswego

State University of New York at Oswego Penfield Library (1966)

Plattsburgh

State University College at Plattsburgh Benjamin F. Feinberg Library

(1967)

Potsdam

Clarkson University Harriet Call Burnap Memorial Library (1938)

State University College at Potsdam Frederick W. Crumb Memorial

Library (1964)

Poughkeepsle

Vassar College Library (1943)

Purchase

State University of New York, College at Purchase Library (1969)

Rochester

Rochester Public Library (1963)

University of Rochester Rush Rhees Library (1880)
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Saint Bonaventure

Saint Bonaventure University Friedsam Memorial Library (1 938)
NORTH CAROLINA

Saratoga Springs

SI<idmore College Library (1964)

Schenectady

Union College Schaffer Library (1901)

Southampton

Long Island University Southhampton Campus Library (1973)

Sparkill

St. Thomas Aquinas College Lougheed Library (1984)

Staten Island

Wagner College Horrmann Library (1 953)

Stony Brook

State University of New York at Stony Brook Main Library (1963)

Syracuse

Onondaga County Public Library (1978)

Syracuse University Bird Library (1878)

Syracuse University College of Law H. Douglas Barclay Law Library

(1978)

Troy

Troy Public Library (1869)

Unlondale

Nassau Library System (1965)

Utica

Utica Public Library (1885)

SUNY College of Technology Library (1977)

West Point

U.S. Millitary Academy Library (unknown)

White Plains

Pace University Law School Library (1 978)

Yonkers

Yonkers Public Library Getty Square Branch (1910)

Yorktown Heights

Mercy College Library (1976)

Asheville

University of North Carolina at Asheville D. Hiden Ramsey Library

(1965)

Boiling Springs

Gardner-Webb College Dover Memorial Library (1974)

Boone

Appalachian State University Carol Grotnes Belk Library (1963)

Buies Creek

Campbell University Carrie Rich Memorial Library (1 965)

Chapel Hill

University of North Carolina at Chapel Hill Davis Library (1884)

REGIONAL
University of North Carolina Law Library (1 978)

Charlotte

Public Library of Charlotte and Mecklenburg County (1964)

Queens College Everett Library (1927)

University of North Carolina at Charlotte Atkins Library (1964)

Cullowhee

Western Carolina University Hunter Library (1953)

Davidson

Davidson College Library (1893)

Durham

Duke University School of Law Library (1978)

Duke University William R. Perkins Library (1890)

North Carolina Central University Law Library (1979)

North Carolina Central University James E. Shepard Memorial Library

(1973)

Elon College

Elon College Iris Holt McEwen Library (1971)

Fayetteville

Fayetteville State University Charles W. Chesnutt Library (1971)

Greensboro

North Carolina Agricultural and Technical State University F. D. Bluford

Library (1937)

University of North Carolina at Greensboro Walter Clinton Jackson

Library (1963)

Greenville

East Carolina University J. Y. Joyner Library (1951)

A-22



Laurinburg

Saint Andrews Presbyterian College DeTamble Library (1969)

Lexington

Davidson County Public Library (1971)

Mount Olive

Mount Olive College Moye Library (1971)

Pembrolce

Pembroke State University Mary H. Livermore Library (1956)

Raleigh

Department of Cultural Resources Division of State Library (unknown)

North Carolina State University D. H. Hill Library (1923)

North Carolina Supreme Court Library (1972)

Rocky Mount

North Carolina Wesleyan College Library (1969)

Salisbury

Catawba College Library (1925)

Wilmington

University of North Carolina at Wilmington William M. Randall Library

(1965)

Wilson

Atlantic Cristian College Hackney Library (1930)

Winston-Salem

Forsyth County Public Library (1954)

Wake Forest University Z. Smith Reynolds Library (1902)

NORTH DAKOTA

Bismarcl(

North Dakota State Library (1971)

North Dakota Supreme Court Law Library (unknown)

State Historical Society of North Dakota State Archives & Historical

Research Library (1907)

Veteran's Memorial Public Library (1967)

Dicltinson

Dickinson State College Stoxen Library (1968)

Fargo

Fargo Public Library (1964)
North Dakota State University Library (1907) REGIONAL

A

Grand Forks

University of North Dakota Chester Fritz Library (1890)

MInot

Minot State College Memorial Library (1925)

Valley City

Valley City State College Library (1913)

OHIO

Ada

Ohio Northern University J. P. Taggart Law Library (1965)

Akron

Akron-Summit County Public Library (1952)

University of Akron Bierce Library (1 963)

University of Akron School of Law Library (1978)

Alliance

Mount Union College Library (1888)

Ashland

Ashland College Library (1938)

Athens

Ohio University Alden Library (1886)

Batavia

University of Cincinnati at Batavia Clermont General and Technical

College Library (1973)

Bluffton

Bluffton College, Musselman Library (1951)

Bowling Green

Bowling Green State University Jerome Library (1933)

Canton

Malone College Everett L. Cattell Library (1970)

Chardon

Geauga County Public Library (1971)

Cincinnati

Public Library of Cincinnati and Hamilton County (1884)
University of Cincinnati Central Library (1929)

University of Cincinnati College of Law (1978)

U.S. Court of Appeals 6th Circuit Library (1986)



Cleveland

Case Western Reserve University Freiberger Library (1913)

Case Western Reserve University School of Law Library (1979)
Cleveland Public Library (1886)

Cleveland State University Cleveland-Marshall College of Law Joseph
W. Bartunek III Law Library (1978)

Cleveland State University Library (1966)

Municipal Reference Library (1970)

Cleveland Heights

Cleveland Heights-University Heights Public Library (1970)

Columbus

Capital University Law School Library (1980)
Capital University Library (1968)

Ohio State University College of Law Library (1984)

Ohio State University Libraries (1907)

Ohio Supreme Court Law Library (1973)

Public Library of Columbus and Franklin County (1885)
State Library of Ohio (unknown) REGIONAL

Dayton

Dayton and Montgomery County Public Library (1909)

University of Dayton Roesch Library (1969)

Wright State University Library (1965)

Delaware

Ohio Wesleyan University L. A. Beeghly Library (1845)

Elyria

Elyrla Public Library (1966)

FIndlay

Findlay College Shafer Library (1969)

Gambler

Kenyon College Library (1873)

Granville

Denison University Libraries William H. Doane Library (1884)

Hiram

Hiram College Teachout-Price Memorial Library (1874)

Kent

Kent State University Libraries (1962)

Marietta

Marietta College Dawes Memorial Library (1884)

Marion

Marion Public Library (1979)
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Middletown

Miami University-Middletown Gardner-Harvey Library (1970)

New Concord

Muskingum College Library (1966)

Oberlin

Oberlin College Library (1858)

Oxford

Miami University Libraries King Library (1909)

Portsmouth

Shawnee State University Library (1987)

Rio Grande

Rio Grande College and Community College Jeanette Albiez Davis

Library (1966)

Springfield

Warder Public Library (1884)

Steubenville

University of Steubenville Starvaggi Memorial Library (1971)

Public Library of Steubenville and Jefferson County (1950)

Tiffin

Heidelberg College Beeghly Library (1964)

Toledo

Toledo-Lucus County Public Library (1884)

University of Toledo College of Law Library (1981)

University of Toledo Library (1963)

University Heights

John Carroll University Grasselli Library (1 963)

Westerville

Otterbein College Courtright Memorial Library (1967)

Wilmington

Wilmington College S. Arthur Watson Library (1986)

Wooster

College of Wooster Andrews Library (1966)

Worthington

Worthington Public Library (1 984)



Youngstown Weatherford

Public Library of Youngstown and Mahoning County (1923)

Youngstown State University William F. IVIaag Library (1971)

OKLAHOMA

Ada

East Central Oklahoma State University Linscheid Library (1914)

Alva

Northwestern Oklahoma State University J. W. Martin Library (1907)

Bethany

Southern Nazarene University R. T. Williams Learning Resources
Center (1971)

Durant

Southeastern Oklahoma State University Henry G. Bennett Memorial

Library (1929)

Edmond

Central State University Library (1934)

Enid

Public Library of Enid and Garfield County (1 908)

Langston

Langston University G. Lamar Harrison Library (1941)

Norman

University of Oklahoma Libraries Bizzell Memorial Library (1893)
University of Oklahoma Law Library (1978)

Oklahoma City

Metropolitan Library System Main Library (1974)

Oklahoma City University Dulaney Browne Library (1963)

Oklahoma Department of Libraries (1893) REGIONAL

Shawnee

Oklahoma Baptist University Library (1 933)

Stillwater

Oklahoma State University Library (1907) REGIONAL

Tahlequah

Northeastern Oklahoma State University John Vaughan Library (1923)

Tulsa

Tulsa City-County Library System (1963)
University of Tulsa College of Law Library (1979)
University of Tulsa McFarlin Library (1 929)

A-

Southwestern Oklahoma State University Al Harris Library (1958)

OREGON

Ashland

Southern Oregon State College Library (1 953)

Bend

Central Oregon Community College Library/Media Service

(1985)

Corvallis

Oregon State University Library (1907)

Eugene

University of Oregon Law Library (1979)

University of Oregon Library (1883)

Forest Grove

Pacific University Harvey W. Scott Memorial Library (1897)

Klamath Falls

Oregon Institute of Technology Library (1982)

La Grande

Eastern Oregon State College Walter M. Pierce Library (1954)

McMinnville

Linfield College Northup Library (1 965)

Monmouth

Western Oregon State College Library (1967)

Pendleton

Blue Mountain Community College Library (1983)

Portland

Lewis and Clark College Aubrey R. Watzek Library (1967)

Library Association of Portland (1884)

Northwestern School of Law Lewis and Clark College Paul L. Boley

Law Library (1979)

Portland State University Millar Library (1963) REGIONAL
Reed College Library (1912)

U.S Department of Energy Bonneville Power Administration Library

(1962)

Salem

Oregon State Library (unknown)

Oregon Supreme Court Law Library (1974)

Willamette University College of Law Library (1979)
Willamette University Main Library (1969)



PENNSYLVANIA

Allentown

Muhlenberg College Haas Library (1939)

Altoona

Altoona Area Public Library (1969)

Bethel Park

Bethel Park Public Library (1980)

Bethlehem

Lehigh University Libraries Linderman Library (1876)

Blue Bell

Montgomery County Community College Learning Resources Center
(1975)

Bradford

University of Pittsburgh at Bradford Bradford Campus Library (1979)

California

California University of Pennsylvania Louis L. Manderino Library (1 986)

Carlisle

Dickinson College Boyd Lee Spahr Library (1 947)
Dickinson School of Law Sheeley-Lee Law Library (1978)

Cheyney

Cheyney University Leslie Pinckney Hill Library (1967)

Collegeville

Ursinus College Myrin Library (1 963)

Coraopolis

Robert Morris College Library (1 978)

Doylestown

Bucks County Free Library (1970)

East Stroudsburg

East Stroudsburg University Kemp Library (1966)

Erie

Erie County Library System (1897)

Greenville

Thiel College Langenheim Memorial Library (1963)

Harrisburg

State Library of Pennsylvania (unknown) REGIONAL

Haverford

Haverford College Magiil Library (1897)

Hazieton

Hazleton Area Public Library (1 964)

Indiana

Indiana University of Pennsylvania Rhodes R. Stabley Library (1962)

Johnstown

Cambria County Library System Glosser Memorial Library Building

(1965)

Lancaster

Franklin and Marshall College Shadek-Fackenthal Library (1895)

Lewisburg

Bucknell University Ellen Clarke Bertrand Library (1963)

Mansfield

Mansfield University Library (1 968)

IMeadville

Allegheny College Lawrence Lee Pelletier Library (1907)

Millersville

Millersville University Helen A. Ganser Library (1966)

Monessen

Monessen Public Library (1969)

New Castle

New Castle Public Library (1963)

Newtown

Bucks County Community College Library (1968)

Norristown

Montgomery County Norristown Public Library (1 969)

Philadelphia

Drexel University Library (1963)

Free Library of Philadelphia (1897)

Saint Joseph's University Drexel Library (1 974)
Temple University Paley Library (1947)

Temple University Law Library (1979)

Thomas Jefferson University Scott Memorial Library (1978)

U.S. Court of Appeals Third Circuit Library (1973)

University of Pennsylvania Biddle Law Library (1974)

University of Pennsylvania Library (1886)
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Pittsburgh Youngwood

Allegheny County Law Library (1977)

Carnegie Library of Pittsburgh (1895)

Carnegie Library of Pittsburgh Allegheny Regional Branch (1924)

Duquesne University Law Library (1978)

La Roche College John J. Wright Library (1974)

U.S. Bureau of Mines Library (1962)

University of Pittsburgh Hillman Library (1910)

University of Pittsburgh Law Library (1979)

Pottsville

Pottsville Free Public Library (1967)

Reading

Reading Public Library (1901)

Scranton

Scranton Public Library (1895)

Shippensburg

Shippensburg University Ezra Lehman Memorial Library (1973)

Slippery Rocic

Slippery Rock University Bailey Library (1965)

Swarthmore

Swarthmore College McCabe Library (1923)

University Parl(

Pennsylvania State University Libraries Pattee Library (1907)

Vilianova

Villanova University Law School Pulling Law Library (1964)

Warren

Warren Library Association Warren Public Library (1885)

Waynesburg

Waynesburg College Library (1964)

West Cliester

West Chester University Francis Harvey Green Library (1967)

Wiil(es-Barre

King's College D. Leonard Corgan Library (1949)

Williamsport

Lycoming College Library (1970)

Yorl<

York College of Pennsylvania Schmidt Library (1963)

Westmoreland County Community College Learning Resources Center

(1972)

PUERTO RICO

lUlayaguez

University of Puerto Rico Mayaguez Campus Library (1928)

Ponce

Catholic University of Puerto Rico Encarnacion Valdes Library (1966)

Catholic University of Puerto Rico School of Law Library (1978)

Rio Piedras

University of Puerto Rico J. M. Lazaro Library (1928)

REPUBLIC OF PANAMA

Balboa Heights

Panama Canal Commission (1963)

RHODE ISLAND

Barrington

Barrington Public Library (1 986)

Kingston

University of Rhode Island Library (1 907)

Newport

U.S. Naval War College Library (1963)

Providence

Brown University John D. Rockefeller Jr. Library (unknown)

Providence College Phillips Memorial Library (1969)

Providence Public Library (1884)

Rhode Island College James P. Adams Library (1965)

Rhode Island State Law Library (1979)

Rhode Island State Library (1895)

Warwicl(

Wanwick Public Library (1966)

Westerly

Westerly Public Library (1 909)
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Woonsocket

Woonsocket Harris Public Library (1977)
SOUTH DAKOTA

SOUTH CAROLINA

Charleston

Baptist College at Charleston L. Mendel Rivers Library (1967)

The Citadel Military College Daniel Library (1 962)
College of Charleston Robert Scott Small Library (1869)

Clemson

Clemson University Cooper Library (1893)

Columbia

Benedict College Payton Learning Resources Center (1 969)
South Carolina State Library (1895)

University of South Carolina Coleman Karesh Law Library (1983)

University of South Carolina Thomas Cooper Library (1884)

Conway

University of South Carolina Coastal Carolina College Kimbel Library

(1974)

Due West

Erskine College McCain Library (1968)

Florence

Florence County Library (1967)

Francis Marion College James A. Rogers Library (1970)

Greenville

Furman University Library (1962)

Greenville County Library (1 966)

Greenwood

Lander College Larry A. Jackson Library (1967)

Orangeburg

South Carolina State College Miller F. Whittaker Library (1953)

Rock Hill

Winthrop College Dacus Library- (1896)

Spartanburg

Spartanburg County Public Library (1967)

Aberdeen

Northern State College Beulah Williams Library (1963)

Brookings

South Dakota State University H. M. Briggs Library (1889)

Pierre

South Dakota State Library (1973)

South Dakota Supreme Court Library (1978)

Rapid City

Rapid City Public Library (1963)

South Dakota School of Mines and Technology Devereaux Library

(1963)

Sioux Falls

Augustana College Mikkelsen Library (1 969)
Sioux Falls Public Library (1 903)

Spearfish

Black Hills State College Library Learning Center (1942)

Vermillion

University of South Dakota I. D. Weeks Library (1889)

TENNESSEE

Bristol

King College E. W. King Library (1970)

Chattanooga

Chattanooga-Hamilton County Bicentennial Library (1908)

U.S. Tennessee Valley Authority Technical Library (1 976)

Clarksville

Austin Peay State University Felix G. Woodward Library (1945)

Cleveland

Cleveland State Community College Library (1973)

Columbia

Columbia State Community College John W. Finney Memorial Library

(1973)
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Cookeville Arlington

Tennessee Technological University Jere Whitson Memorial Library

(1969)

Jackson

Lambuth College Luther L. Gobbel Library (1967)

Jefferson City

Carson-Newman College Library (1964)

Jolinson City

East Tennessee State University Sherrod Library (1942)

Knoxville

Knoxville County Public Library System Lawson McGhee Library

(1973)

University of Tennessee at Knoxville James D. Hoskins Library (1907)

University of Tennessee Law Library (1971)

Martin

University of Tennessee at Martin Paul Meek Library (1 957)

l\/lemphis

Memphis-Shelby County Public Library and Information Center (1896)

Memphis State University Cecil C. Humphreys School of Law Library

(1979)

Memphis State University Libraries (1966)

Murfreesboro

Middle Tennessee State University Todd Library (1912)

Nashville

Fisk University Library (1965)

Public Library of Nashville and Davidson County (1884)

Tennessee State Law Library (1976)

Tennessee State Library and Archives (unknown)

Tennessee State University Brown-Daniel Library (1972)

Vanderbilt University Alyne Queener Massey Law Library (1976)

Vanderbilt University Library (1884)

Sewanee

University of the South Jessie Ball duPont Library (1873)

TEXAS

Abilene

Abilene Christian University Margaret and Herman Brown Library

(1978)

Hardin-Simmons University Rupert and Pauline Richardson Library

(1940)

Arlington Public Library (1970)

University of Texas at Arlington Library (1963)

Austin

Texas State Law Library (1972)

Texas State Library (unknown) REGIONAL
University of Texas at Austin Perry-Castaheda Library (1884)

University of Texas at Austin Edie and Lew Wasserman Public Affairs

Library (1966)

University of Texas at Austin Tarlton Law Library (1965)

Baytown

Lee College Library (1970)

Beaumont

Lamar University Mary and John Gray Library (1957)

Brownwood

Howard Payne University Walker Memorial Library (1 964)

Canyon

West Texas State University Cornette Library (1928)

College Station

Texas Agricultural and Mechanical University David G. Evans Library

(1907)

Commerce

East Texas State University James Gilliam Gee Library (1937)

Corpus Christ!

Corpus Christi State University Library (1976)

Corsicana

Navarro College Gaston T. Gooch Library (1965)

Dallas

Bishop College Zaie Library (1966)

Dallas Baptist University Vance Memorial Library (1 967)

Dallas Public Library (1900)

Southern Methodist University Fondren Library (1925)

University of Texas Health Science Center Dallas Library (1975)

Denton

North Texas State University Library (1948)

Edinburg

Pan American University Library (1959)
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El Paso

El Paso Public Library (1 906)

University of Texas at El Paso Library (1966)

Fort Worth

Fort Worth Public Library (1905)

Texas Christian University Mary Couts Burnett Library (1916)

Galveston

Rosenberg Library (1909)

Houston

Houston Public Library (1884)

North Harris County College Learning Resource Center (1974)
Rice University Fondren Library (1967)

South Texas College of Law Library (1981)

Texas Southern University Thurgood Marshall School of Law Library

(1982)

University of Houston-Clear Lake Alfred R. Neumann Library (1980)

University of Houston-University Park Library (1957)

University of Houston School of Law Librray (1979)

Huntsvllle

Sam Houston State University Newton Gresham Library (1949)

Irving

Irving Public Library System (1974)

KIngsvllle

Texas Arts and Industries University Jernigan Library (1944)

Laredo

Laredo Junior College Harold R. Yeary Library (1970)

Longview

Nicholson Memorial Public Library (1961)

Lubbock

Texas Tech University Library (1935) REGIONAL
Texas Tech University School of Law Library (1978)

Marshall

Wiley College Thomas Winston Cole Sr. Library (1962)

Nacogdoches

Stephen F. Austin State University Steen Library (1965)

Plainview

Wayland Baptist University Van Howeling Memorial Library (1963)

Richardson

University of Texas at Dallas McDermott Library (1972)

San Angelo

Angelo State University Porter Henderson Library (1 964)

San Antonia

Saint Mary's University Academic Library (1964)

Saint Mary's University Law Library (1982)

San Antonio College Library (1972)

San Antonio Public Library (1899)

Trinity University Elizabeth Coates Maddux Library (1964)

University of Texas at San Antonio Library (1973)

San IMarcos

Southwest Texas State University Library (1955)

Seguin

Texas Lutheran College Blumberg Memorial Library (1970)

Sherman

Austin College Arthur Hopkins Library (1963)

Texarl(ana

Texarkana Community College Palmer Memorial Library (1963)

Victoria

Victoria College/University of Houston Victoria Campus Library (1973)

Waco

Baylor University Law Library (1982)

Baylor University Moody Memorial Library (1905)

Wichita Falls

Midwestern State University Moffett Library (1 963)

UTAH

Cedar City

Southern Utah State College Library (1964)

Ephraim

Snow College Lucy A. Phillips Library (1963)

Logan

Utah State University Merrill Library and Learning Resources Center

(1907) REGIONAL

Ogden

Weber State College Stewart Library (1962)
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Provo

Brigham Young University Harold B. Lee Library (1908)

Brigham Young University Law Library (1972)

Salt Lake City

University of Utah Eccles Health Sciences Library (1970)

University of Utah Law Library (1966)

University of Utah Marriott Library (1893)

Utah State Library (unknown)

Utah State Supreme Court Law Library (1975)

VIRGINA

Alexandria

Dept. of the Navy Office of Judge Advocate General Law Library (1 963)

Arlington

George Mason University School of Law Library (1981)

U.S. Patent & Trademark Office Science Library (1986)

VERMONT

Burlington

University of Vermont Bailey/Howe Library (1907)

Castleton

Castleton State College Calvin Coolidge Library (1969)

Johnson

Johnson State College John Dewey Library (1955)

Lyndonvllle

Lyndon State College Samuel Reed Hall Library (1969)

MIddlebury

Mlddlebury College Egbert Starr Library (1884)

Montpelier

Vermont Department of Libraries (1845)

Northfield

Norwich University Library (1908)

South Royalton

Vermont Law School Library (1978)

Blacksburg

Virginia Polytechnic Institute and State University Carol M. Newman
Library (1907)

Bridgewater

Bridgewater College Alexander Mack Memorial Library (1902)

Charlottesville

University of Virginia Alderman Library (1910) REGIONAL
University of Virginia Arthur J. Morris Law Library (1964)

Chesapeake

Chesapeake Public Library (1970)

Danville

Danville Community College Learning Resources Center (1969)

Emory

Emory and Henry College Kelly Library (1884)

Fairfax

George Mason University Fenwick Library (1960)

Fredericksburg

Mary Washington College E. Lee Trinkle Library (1 940)

Hampden-Sydney

Hampden-Sydney College Eggleston Library (1891)

VIRGIN ISLANDS

Saint Croix

Florence Williams Public Library (1968)

Saint Thomas

College of the Virgin Islands Ralph M. Paiewonsky Library (1973)
Enid M. Baa Library and Archives (1968)

Hampton

Hampton University Huntington Memorial Library (1977)

Harrisonburg

James Madison University Carrier Library (1973)

Hollins College

Hollins College Fishburn Library (1967)

A-31



Lexington

Virginia Military Institute Preston Library (1874)

Washington and Lee University University Library (1910)

Washington and Lee University Wilbur C. Hall Law Library (1978)

Martinsville

Patrick Henry Community College Library (1971)

Norfolk

Norfolk Public Library (1895)

Old Dominion University Library (1963)

U.S. Armed Forces Staff College Library (1963)

Petersburg

Virginia State University Johnston Memorial Library (1907)

Quantico

Federal Bureau of Investigation Academy Library (1970)

Marine Corps Education Center MCDEC James Carson Breckinridge

Library (1967)

Reston

Department of the Interior Geological Survey Library (1963)

Richmond

U.S. Court of Appeals Fourth Circuit Library (1973)

University of Richmond Boatw/right Memorial Library (1900)

University of Richmond Law School Library (1982)

Virginia Commonwealth University James Branch Cabell Library (1971)

Virginia State Law Library (1973)

Virginia State Library (unknown)

Salem

Roanoke College Library (1886)

Williamsburg

College of William and Mary Marshall-Wythe Law Library (1978)

College of William and Mary Swem Library (1936)

Wise

Clinch Valley College John Cook Wyllie Library (1971)

WASHINGTON

Bellingham

Western Washington University Mable Zoe Wilson Library (1963)

Des Moines

Highline Community College Library (1983)

Ellensburg

Central Washington University Library (1962)

Everett

Everett Public Library (1914)

Midway

Highline Community College Library (1983)

Olympia

Evergreen State College Daniel J. Evans Library (1972)

Washington State Law Library (1979)

Washington State Library (unknown)

Port Angeles

North Olympic Library System (1 965)

Pullman

Washington State University Holland Library (unknown)

Seattle

Seattle Public Library (1908)

University of Washington Suzzallo Library (1890)

University of Washington Marian Gould Gallagher Law Library (1969)

U.S. Court of Appeals 9th Circuit Library (1981)

Spokane

Gonzaga University School of Law Library (1979)

Spokane Public Library (1910)

Tacoma

Tacoma Public Library (1894)

University of Puget Sound Collins Memorial Library (1938)

University of Puget Sound School of Law Library (1978)

Vancouver

Fort Vancouver Regional Library (1962)

Walla Walla

Whitman College Penrose Memorial Library (1890)

WEST VIRGINIA

Cheney

Eastern Washington University JFK Library (1966)

Athens

Concord College Library (1924)
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Bluefield

Bluefield State College Hardway Library (1972)

Eau Claire

University of WIsconsin-Eau Claire William D. Mclntyre Library (1951)

Charleston

Kanawha County Public Library (1952)

West Virginia Library Commission (1975)

West Virginia Supreme Court Law Library (1977)

Elklns

Davis and Elkins College Library (1913)

Fairmont

Fairmont State College Library (1884)

Glenville

Glenville State College Robert F. KIdd Library (1966)

Huntington

Marshall University James E. Morrow Library (1925)

Institute

West Virginia State College Drain-Jordon Library (1907)

Montgomery

West Virginia Institute of Technology Vining Library (1985)

Morgantown

West Virginia University Library (1907) REGIONAL

Salem

Salem College Library (1921)

Shepherdstown

Shepherd College Ruth Scarborough Library (1971)

Welrton

Mary H. Weir Public Library (1963)

Fond du Lac

Fond du Lac Public Library (1966)

Green Bay

University of Wisconsin-Green Bay Library Learning Center (1 968)

La Crosse

La Crosse Public Library (1883)

University of Wisconsin-La Crosse Murphy Library (1965)

Madison

Madison Public Library (1965)

State Historical Society of Wisconsin Library (1870) REGIONAL
University of Wisconsin-Madison Memorial Library (1939)

University of Wisconsin-Madison Law Library (1981)

Wisconsin State Law Library (unknown)

Milwaukee

Alverno College Library/Media Center (1971)

Medical College of Wisconsin, Inc. Todd Wehr Library (1980)

Milwaukee County Law and Reference Library (1934)

Milwaukee Public Library (1861) REGIONAL
Mount Mary College Haggerty Library (1964)

University of Wisconsin-Milwaukee Library (1960)

Oshkosh

University of Wisconsin-Oshkosh Forrest R. Polk Library (1 956)

Platteville

University of Wisconsln-Platteville Karrmann Library (1 964)

Racine

Racine Public Library (1898)

Ripon

Ripon College Library (1982)

River Falls

University of Wisconsin-River Falls Chalmer Davee Library (1 962)

WISCONSIN

Appleton

Lawrence University Seeley G. Mudd Library (1869)

Beloit

Beloit College Col. Robert H. Morse Library (1888)

Sheboygan

Mead Public Library (1 983)

Stevens Point

University of Wisconsin-Stevens Point Learning Resources Center

(1951)

Superior

Superior Public Library (1908)

University of Wisconsin-Superior Jim Dan Hill Library (1935)
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Waukesha

Waukesha Public Library (1966)

Wausau

Marathon County Public Library (1971)

Whitewater

University of Wisconsin-Whitewater Harold Andersen Library (1963)

WYOMING

Casper

Natrona County Public Library (1929)

Cheyenne

Wyoming State Law Library (1977)

Wyoming State Library (unknown) REGIONAL

Gillette

Campbell County Public Library (1980)

Laramie

University of Wyoming, Coe Library (1907)

University of Wyoming Law Library (1978)

Powell

Northwest Community College John Taggart Hinckley Library (1967)

Riverton

Central Wyoming College Library (1969)

Rock Springs

Western Wyoming Community College Library (1969)

Sheridan

Sheridan College, Griffith Memorial Library (1963)
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APPENDIX B
List of District Offices of tlie U.S. Department of Commerce

ALABAMA

Blrminghain-2015 2nd Avenue North, Srd Floor Berry Building, 35203,
Area Ckxle 205 Tel 254-1331, FTS 8 229-1331

ALASKA

Anchorage-701 C Street, P.O. Box 32, 99513, Area Code 907 Tel

271-5041, FTS 8 907 271-5041

ARIZONA

Phoenix-Federal Building & U.S. Courthouse, 230 N. 1st Avenue,
Room 3412, 85025, Area Code 602 Tel 261-3285, FTS 8 261-3285

ARKANSAS

Little Rock-Suite 811, Savers Federal Building, 320 W. Capitol

Avenue, 72201 , Area Code 501 Tel 378-5794, FTS 8 740-5794

CALIFORNIA

Los Angeles-Room 800, 1 1777 San Vicente Blvd., 90049, Area Code
213 Tel 209-6705, FTS 8 793-6705

•San Dlego-6363 Greenwich Drive, 92122, Area Code 619 Tel 557-
5395, FTS 8 895-5395

San Franclsco-Federal Building, Box 6013, 450 Golden Gate Avenue,
94102, Area Code 415 Tel 556-5860, FTS 8 55&-5868

Santa Ana-1 16A W. 4th Street, Suite #1 , 92701 , Area Code 714 Tel
836-2461 , FTS 8 799-2461

COLORADO

Denver-Room 119, U.S. Customhouse, 721 19th Street, 80202, Area
Code 303 Tel 844-3246, FTS 8 564-3246

CONNECTICUT

Hartford-Room 610-B, Federal Office Building, 450 Main Street,

06103, Area Code 203 Tel 722-3530, FTS 8 244-3530

DISTRICT OF COLUMBIA

Room 1066, HCHB, Department of Commerce, 14th Street & Constitu-

tion Avenue, NW, 20230, Area Code 202 377-3181, FTS 8 377-3181

FLORIDA

•Clearwater-128 N. Osceola Avenue, 33515, Area Code 813 Tel 461-
0011, FTS 8 826-3738

•Jacksonville-Independence Square, Sute 200A, 32216, Area Code
904 Tel 791-2796, FTS 8 946-2796

Mlaml-Sutte 224, Federal Building, 51 S.W. Rrst Avenue, 33130, Area
Code 305 Tel 536-5267, FTS 8 350-5267

•Orlando-1 1 1 N. Orange Avenue #1439, 23802, Area Code 305 Tel

648-1608, FTS 8 820-6235

•Tallahassee-Collins Building, Room 401, 107 W. Gaines Street,

32304, Area Code 904 Tel 488-6469. FTS 8 96&-7194

QEORQIA

Atlanta-Scate 504, 1365 Peachtree Street, N.E., 30309, Area Code
404 Tel 347-4872, FTS 8 257-4872

Savannah-120 Barnard Street, A107, 31402, Area Code 912 Tel 944-
4204, FTS 8 24&-4204

HAWAII

Honolulu-4106 Federal Building, P.O. Box 50026, 300 Ala Moana
Blvd., 96850, Area Code 808 Tel 541-1782, FTS 8 551-1785

IDAHO

Bolse-{Denver, Colorado District) 700 W. State Street, 83720, Area
Code 208 Tel 334-2470, FTS 8 554-9254

lUINOIS

Chlcago-140e Mid Continental Plaza Building, 55 E. Monroe Street,

60603, Area Code 312 Tel 353-4450, FTS 8 353-4450

•Palatlne-W. R. Haiper College, Algonqiin & Rodelle Road, 60067,
Area Code 312 Tel 397-3000, x532

•Rookford-515 N. Court Street, P.O. Box 1747, 61110-0247, Area
Code 815 Tel 987-8123, FTS 8 363-4347

INDIANA

indlanapoll»-357 U.S. Coirthouse & Federal Offk» Building, 46 E.

Ohio Street, 46204, Area Code 317 Tel 269-6214, FTS 8 331-6214

IOWA

Des Molnes-617 Federal Building, 210 Walnut Street, 50309, Area
Code 515 Tel 284-^222, FTS 8 862-^222

KANSAS

•WIchKa (Kansas City, Missouri Dl8trlct)-River Park Place, Suite

565, 727 North Waco, 67203, Area Code 316 Tel 269-6160, FTS 8
752-6160

KENTUCKY

Loulsvllls-U.S. Post Offtee and Courthouse BuOding, 601 W. Broad-

way, Room 636B, 40202, Area Code 502 Tel 582-6066, FTS 8 352-
5066

LOUISIANA

New Orleans-432 World Trade Center, No. 2 Canal Street, 70130,
Area Code 504 Tel 589-6546, FTS 8 682-6546

•Denotes trade specialist at post or duty station
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MAINE

•Augusta(Boston, Massachusetts District) 77 Sewell Street, 04330,

Area Code 207 Tel 622-8249, FTS 8 833-6249

MARYLAND

Baltlmorfr-415 U.S. Customhouse, Gay and Lombard Streets, 21202,

Area Code 301 Tel 962-3560, FTS 8 922-3560

MASSACHUSETTS

Boston-World Trade Center, Suite 307, Commonwealth Pier, 02210,
Area Code 617 Tel 565-8563, FTS 8 835-8563

MICHIGAN

Detrolt-1 140 McNamara Building, 477 Michigan Avenue, 48226, Area
Code 313 Tel 226-3650, FTS 8 226-3650

•Grand Raplds-300 Monroe N.W., Room 409, 49503, Area Code 616
Tel 456-241 1 , FTS 8 372-241

1

MINNESOTA

Mlnneapoll8-108 Federal Building, 110 S. 4th St., 55401, Area Code
612 Tel 349-1638, FTS 8 777-1638

MISSISSIPPI

Jackson-328 Jackson Mall Office Center, 300 Woodrow Wilson Blvd.,

39213, Area Code 601 Tel 965-4388, FTS 8 490-4388

MISSOURI

Kansas City-Room 635, 601 E. 12th Street, 641 06, Area Code 81 6 Tel

374-3141, FTS 8 758-3141

St. Loul8-7911 Forsyth Blvd., Suite 610, 63105, Area Code 314 Tel

425-3302-4, FTS 8 279-3302

NEBRASKA

Omaha-1 133 O Street, 68137, Area Code 402 Tel 221-3664, FTS 8
864-3664

NEVADA

Reno-1755 E. Plumb Lane, Room 152, 89502, Area Code 702 Tel

784-5203, FTS 8 470-5203

NEW JERSEY

Trenton-3131 Princeton Pike Building, Suite 100, 08648, Area Code
609 Tel 989-2100, FTS 8 423-2100

NEW MEXICO

Albuquerque-517 Gold Avenue S.W., Suite 4303, 87102, Area Code
505 Tel 766-2386, FTS 8 474-2386

NEW YORK

Buflalo-1312 Federal Building, 111 W. Huron Street, 14202, Area
Code 716 Tel 846-4191, FTS 8 437-4191

New York-FederaJ Office Building, 26 Federal Plaza, Foley Square,

Room 3718, 10278, Area Code 212 Tel 264-0634, FTS 8 264-0634

•Rochester-121 E. Avenue, 14604, Area Code 716 Tel 263-6480,
FTS 8 963-6480

NORTH CAROLINA

Qreensboro-203 Federal Building, 324 W. Market Street, P.O. Box
1950, 27402, Area Code 919 Tel 333-5345, FTS 8 699-5345

OHIO

Clnclnnatl-9504 Federal Office Building, 550 Main Street, 45202, Area
Code 513 Tel 684-2944, FTS 8 684-2944

Cleveland-Room 600, 668 Euclid Avenue, 441 14, Area Code 216 Tel

522-4750, FTS 8 942-4750

OKLAHOMA

Oklahoma Clty-5 Broadway Executive Park, Suite 200, 6601 Broad-

way Extension, 731 16, Area Code 405 Tel 231-5302, FTS 8 736-5302

•Tul8a-440 S. Houston Steet, 74127, Area Code 918 Tel 581-7650,
FTS 8 745-7650

OREGON

Portland-Room 618, 1220 S.W. 3rd Avenue, 97204, Area Code 503
Tel 221-3001, FTS 8 423-3001

PENNSYLVANIA

Phlladelphla-9448 Federal Building, 600 Arch Street, 19106, Area
Code 215 Tel 597-2850, FTS 8 597-2850

Plttsburgh-2002 Federal Building, 1000 Liberty Avenue, 15222, Area
Code 412 Tel 644-2850, FTS 8 722-2850

PUERTO RICO

San Juan(Hato Rey)-Room 659, Federal Building, Chardon Avenue,
00918, Area Code 809 Tel 753-4555, Ext. 555, FTS 8-809-753-4555

RHODE ISLAND

•Provldence(Boston, Massachusetts Dlstrict)-7 Jackson Walkway,
02903, Area Code 401 Tel 528-5104, Ext. 22, FTS 8 838-5104

SOUTH CAROLINA

•Charlestort-17 Lockwood Drive, 29401, Area Code 803 Tel 724-
4361. FTS 8 677-4361

Columbia-StromThurmond Federal Building, Suite 172, 1835 Assem-
bly Street, 29201 , Area Code 803 Tel 765-5345, FTS 8 677-^345

TENNESSEE

•Memphls-22 N. Front Street, Suite 200, 38101, Area Code 901 T9I

521-4137, FTS 8 222-4137

Nashvllle-Suite 1114 Parkway Towers, 404 James Robertson Park-

way, 37219, Area Code 615 Tel 736-5161, FTS 8 852-5161
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TEXAS

Au8tln-400 Rret City Center, 616 Congress Avenue, 78701, Area
Code 512 Tel 472-5059, FTS 8 770-5939

Dallas-Room 7A5, 1 1 00 Commerce Street, 75242, Area Code 214 Tel

767-0542, FTS 8 729-0542

Hou8ton-2625 Federal Building Courthouse, 515 Rusk Street, 77002,
Area Code 713 Tel 229-2578, FTS 8 52&-4578

UTAH

Salt Lake CIty-U.S. Customhouse, Room 340, 350 S. Main Street,

84101, Area Code 801 Tel 524-51 16, FTS 8 588-51 16

VIRGINIA

Rlchmond-8010 Federal Building, 400 North 8th Street, 23240, Area
Code 804 Tel 771-2246, FTS 8 925-2246

WASHINGTON

Seattlft-3131 Elliott Avenue, Suite 290, 98121, Area Code 206 Tel

442-5616, FTS 8 399-5615

Spokane-West 808 Spokane Falls Blvd., Room 623, 99201. Area
Code 509 Tel 439-4557, FTS 8 439-4557

WEST VIRGINIA
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Subtotal
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(Ordering by tide only will delay your order)
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NIST_ _ Technical Publications

Periodical

Journal of Research of the National Institute of Standards and Technology— Reports NIST
research and development in those disciplines of the physical and engineering sciences in which
the Institute is active. These include physics, chemistry, engineering, mathematics, and computer
sciences. Papers cover a broad range of subjects, with major emphasis on measurement method-
ology and the basic technology underlying standardization. Also included from time to time are
survey articles on topics closely related to the Institute's technical and scientific programs. Issued
six times a year.

Nonperiodicals

Monographs— Major contributions to the technical literature on various subjects related to the
Institute's scientific and technical activities.

Handbooks— Recommended codes of engineering and industrial practice (including safety codes)
developed in cooperation with interested industries, professional organizations, and regulatory

bodies.

Special Publications— Include proceedings of conferences sponsored by NIST, NIST annual
reports, and other special publications appropriate to this grouping such as wall charts, pocket
cards, and bibliographies.

Applied Mathematics Series— Mathematical tables, manuals, and studies of special interest to
physicists, engineers, chemists, biologists, mathematicians, computer programmers, and others
engaged in scientific and technical worl<.

National Standard Reference Data Series— Provides quantitative data on the physical and
chemical properties of materials, compiled from the world's literature and critically evaluated.
Developed under a worldwide program coordinated by NIST under the authority of the National
Standard Data Act (Public Law 90-396). NOTE: The Journal of Physical and Chemical Reference
Data (JPCRD) is published quarterly for NIST by the American Chemical Society (ACS) and the
American Institute of Physics (AlP). Subscriptions, reprints, and supplements are available from
ACS, 1155 Sixteenth St., NW., Washington, DC 20056.

Building Science Series— Disseminates technical information developed at the Institute on build-

ing materials, components, systems, and whole structures. The series presents research results,

test methods, and performance criteria related to the structural and environmental functions and
the durability and safety characteristics of building elements and systems.

Technical Notes— Studies or reports which are complete in themselves but restrictive in their

treatment of a subject. Analogous to monographs but not so comprehensive in scope or definitive

in treatment of the subject area. Often serve as a vehicle for final reports of work performed at

NIST under the sponsorship of other government agencies.

Voluntary Product Standards— Developed under procedures published by the Department of

Commerce in Part 10, Title 15, of the Code of Federal Regulations. The standards establish

nationally recognized requirements for products, and provide all concerned interests with a basis
for common understanding of the characteristics of the products. NIST administers this program
as a supplement to the activities of the private sector standardizing organizations.

Consumer Information Series— Practical information, based on NIST research and experience,
covering areas of interest to the consumer. Easily understandable language and illustrations

provide useful background knowledge for shopping in today's technological marketplace.
Order the above NIST publications from: Superintendent of Documents, Government Printing

Office. Washington, DC 20402.
Order the following NIST publications— FIPS and NISTIRs— from the National Technical
Information Sen/ice, Springfield, VA 22161.

Federal Information Processing Standards Publications (FIPS PUB)— Publications in this

series collectively constitute the Federal Information Processing Standards Register. The Register
serves as the official source of information in the Federal Government regarding standards issued
by NIST pursuant to the Federal Property and Administrative Services Act of 1949 as amended,
Public Law 89-306 (79 Stat. 1127), and as implemented by Executive Order 11717 (38 FR 12315,
dated May 11, 1973) and Part 6 of Title 15 ChR (Code of Federal Regulations).

NIST Interagency Reports (NISTIR)—A special series of interim or final reports on work
perfomned by NIST for outside sponsors (both qovernment and non-government). In general,
initial distribution is handled by the sponsor; public distribution is by the National Technical
Infonnation Service, Springfield, VA 221 61 , in paper copy or microfiche form.
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